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The Editor’s Page 


HE directors of U. 8. Institute held their second quarterly 
meeting of the current fiscal year March 11 at the Ward- 
man Park Hotel, Washington, D. C., and most of the directors 
attending were also present at the meeting of the Research Coun- 
cil, held at the office of Chairman Emley in the Bureau of 
Standards, the afternoon of the same day. Only routine busi- 
ness was transacted by the directors. The Council, however, 
heard encouraging reports of progress in the warp sizing study, 
and on plans for several new studies. One of the latter, a study 
of conditioned drying, is to be the subject of an open conference 
in New York, N. Y., May 6. 


UCH basic information regarding sizing materials and the 
sizing of cotton warps is contained in the paper that F. G. 
La Piana presented at the recent meeting of the textile com- 


mittee (D-13) of the American Society for Testing Materials. 
The paper is an excellent example of what can be done in inter- 
preting scientific data in easily understandable language by an 
authority who has both scientific and practical experience on 
the subject treated. 


CC HO Backs Textile Research? Who Should?’’ These 

questions are asked and adequately answered in an 
editorial in the American Dyestujff Reporter, reprinted in this 
issue. That publication is the official organ of the American 
Association of Textile Chemists and Colorists, a body which has 
had much longer experience in research and in efforts to interest 
manufacturers in research financing than has U. S. Institute. 
It may be fairly assumed, we believe, that the editorial is based 
quite as much upon such experience of the A. A. T. C. C., as upon 
that of U. S. Institute in the co-operative financing of the warp 
sizing study with the aid of the Textile Foundation and the in- 


dustry. 
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N providing the financing that has made possible the practical 

testing of novel flax scutching machines, a number of chem- 
ical retting or degumming processes, and the processing, or 
‘‘eottonizing,’’ of fibres thus prepared on cotton, wool and waste 
machinery, and in the publishing of the results of these experi- 
ments in detailed form, the Textile Foundation has performed a 
useful service. This report, as published in this issue, and as 
available in complete. form on application to the Foundation, 
provides for the first time a yard-stick which may be used to 
evaluate machines, processes and methods that future inventors 
and promoters may claim will make domestic flax growing com- 
mercially successful. It is to be hoped that similar expensive 
experiments will not be found necessary to demonstrate that 
ramie growing in this country is economically impractical. 


Conference on Drying Problems 


N open conference on the subject of drying of textile fibres and prod- 
A ucts is to be held under the auspices of U. S. Institute’s Research 

Council in New York City, Wednesday, May 6, to determine whether 
there is anything connected with the industry’s drying problems which is 
worthy of scientific research and is likely to produce worthwhile results. 
Time and place of the conference will be announced later. All who are 
interested in the subject are cordially invited to attend and take part in 
the discussion which will follow brief introductory papers. 

There are few mill men who have had experience in drying who have 
not learned by that experience that fibres and materials may be seriously 
damaged when .they are subjected to too high temperatures for too long a 
period. They must realize also that efforts to increase drying production 
and reduce costs are unlikely to decrease such damage. 

That the fibres may be damaged (degraded) physically by drying, we 
know; that they may be degraded chemically is suspected. That both types 
of degradation seriously affect dyeing and certain other processing is 
certain. 

Unfortunately, little authoritative scientific information exists. Un- 
fortunately, also, the drying process is far from being as simple as it looks, 
involving as it does temperature, time, moisture content or regain of fibres, 
relative humidity of the air, ete. For these there are no scientific standards, 
either qualitative or quantitative. 

Having this knowledge it may be possible to exceed what are now ac- 
cepted as permissible drying temperatures; or it may be found that they 
are too high for drying materials of a certain moisture content to a desired 
conditioned basis. 

The subject of this conference might be termed conditioned drying— 
drying that will preserve the natural properties of the textile fibres. This 
conference should at least demonstrate whether such an objective is de- 
sirable, and whether scientific research to make it possible is needed and 
worthwhile. 





Who Backs Textile Research? 
Who Should? 


(Editorial from American Dyestuff Reporter, Mar. 9, 1936.) 


ee NE of the curiosities of the textile industry is the fact 

that the people who sell things to textile mills are more 
interested in research on how to use them than are the people 
who buy and do use them. We can only praise the maker or 
seller of an article for his diligence in finding out all that he can 
about it, but the apparent attitude of the mills which are manu- 
facturing textiles and seem to neglect the best of opportunities 
to acquire research results at relatively low cost seems peculiar, 
to say the least. 

‘Tt is getting to be somewhat of an old story but a recent 
case brings it out more forcibly than ever—the list of con- 
tributors to the warp sizing research of the U. 8. Institute for 
Textile Research. Half of the amount of the original financing 
came from the Textile Foundation which represents neither seller 
nor buyer of sizing materials or machinery. The rest came from 
textile manufacturers, in the ordinary sense, from firms which 
manufacture rayon and from firms which manufacture various 
materials used in sizing. The list has been changing from time 
to time but at the point where success was assured it showed 
eleven contributors who are undoubtedly not manufacturers of 
textiles but who handle starches, oils and other materials used 
in the sizing operation, plus two manufacturers of rayon. 
Against this are eleven manufacturers of textiles out of the total 
of 25 in the list. (The figure 25 was made up by the Chemical 
Foundation which comes nearer to the chemical manufacturers 
than to the textile mills.) At this point, where the program was 
just financed successfully, the interest of the textile industry in 
this attempt to learn more about this vital process was measured 
by somewhat less than one-fourth of the cost of the research, or 
rather less than half the contribution of the participants who are 
directly interested. 
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‘*'The roster is undoubtedly still changing but the proportion 
just given has remained about the same. 

‘A later list (December 1935) includes a number who came 
into the Institute since the completion of the financing of the 
sizing research but who have taken contributing memberships. 
It is understood that 21 who have thus joined the Institute came 
in for the specific purpose of receiving reports on the warp siz- 
ing research. Again, less than half of these 21 were textile mills. 

‘*No doubt the sponsors of this research realize perfectly 
well that a $10,000 program cannot possibly solve all of the prob- 
lems of sizing cotton and rayon. It is perhaps not certain that 
it will result in reeommended standard practices for the simpler 
routine kinds of sizing although some such result is apparently 
expected. But, it is certain to bring out the real problems in 
sizing and to make some progress in their solution. 

‘*It is to be hoped that the results will justify going much 
farther with the research than seems to the outsider to be possi- 
ble unless more time and money are put into it. 

‘*It cannot reasonably be expected that work of this sort will 
tell a mill just how its sizing should be conducted on any type of 
machine and on any or all types of goods. Whether the pur- 
pose is stated in this way or not, the result to be anticipated 
would normally be something like that outlined by one of the 
British textile research associations. It would be in the form 
of fundamental information or knowledge about sizing and its 
materials, and if possible should be carried to the point of de- 
vising definite processes for standard goods. 

‘*It will probably be of the most value, however, to the more 
alert and progressive mills, with good technical or research men 
of their own who can extend the more generalized results of the 
sizing research to their own specific problems and needs. 

‘*Tt seems reasonable to expect that a large amount of useful 
basic knowledge will become available, and more extensive and 
diversified in nature than an individual organization could possi- 
bly produce for itself for many times the cost of participating 
in the results of the research. 

‘* As some indication of the magnitude and complexity of the 
subject we have the fact that the British Cotton Industry Re- 
search Association has already been working for ten years on 
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sizing. We do not know what they have accomplished. Prac- 
tical results are undoubtedly not being published. 

‘Sizing is evidently turning out to be fundamental to the 
rayon creping research, a still more complex problem than siz- 


ing itself. 

‘‘Apparently, also the sizing people and the machinery 
people are already going ahead on their own account encouraged 
partly, at least, by the preliminary results of this sizing re- 
search. 

“The U.S. Institute has received the support asked for and 
probably does not feel like criticizing the attitude of the mills. 
However, it is rather difficult to understand that attitude and it 
seems to offer a field for education rather than for complaint. 
We cannot presume to say what textile men are thinking. It 
seems likely that executives do not realize the magnitude of the 
present day defects in sizing practice nor understand the cost, 
difficulty or advantages of correcting them. 

‘*Undoubtedly they are not all holding off on account of the 
perfection of their own work, or because they have private in- 
dividual research programs. We hope also that it is not en- 
tirely a case of let George do it. A certain amount of study by 
the seller is necessary for sales service, but too much dependence 
upon sales service is not good for the user of supplies, although 
its value and convenience may be fully appreciated. The mill 
should know its own problems and have some idea of their solu- 
tion, and not be tied too closely to individual sources of supply. 

‘*But, if the mills really do expect to get something for 
nothing it is nice that somebody else will undertake the work. 

‘* Again, it seems as though the mills cannot realize what it 
all amounts to or its potential value. And, the cost is a relative 
trivial gamble on obtaining valuable process improvements. 

‘The sizing research has been brought up as an example 
rather than the subject of a sermon. Very likely most of the 
executives who should know of this curious experience in finane- 
ing textile research will not read this editorial. It is therefore 
up to the technical men who are helped in their own work for 
their own mills by such research to help try to get it adequately 
financed by the people who should be the most interested in it.’’ 





Creep in Cuprammonium Filaments 


By R. L. STEINBERGER * 


Fellow of the Texrtile Foundation 


Introduction 


N TEXTILE RESEARCH, Feb., 1936, a series of experiments were described 

wherein cellulose acetate filaments were loaded in tension and the re- 

sulting creep or slow extension under constant stress was observed at 
eleven different relative humidities. In the present report a similar set of 
measurements made on single cuprammonium filaments will be described. 

The technique is exactly the same as before except that the specimens 
were mounted in a box provided with a simple thermal regulator which 
holds the temperature at 28° C. + 0.5° C. 

The load on the filaments, 0.7 gram, was chosen so that the unit stress 
would be about the same as on the acetate filaments, so that creep results 
can be compared. 

The initial lengths of the specimens ranged from 27 mm. to 38 mm. 


Results 


All results are given graphically in Figs. 1 to 4 ine. In Fig. 1 the 
percentage elongation is plotted against time in minutes on cartesian co- 
ordinates. The general distribution of the curves is the same as in the 
ease of the similar plots (Figs. 4 and 5) for the acetate fibres, except that 
in the cuprammonium filaments the amount of creep is much less. At 90% 
R. H. the creep at the end of ten minutes in the cuprammonium filament is 
6.5%, while in the acetate it is 22.7%. 

In Fig. 2 the creep at the end of three minutes is plotted against R. H. 
Compare this with the acetate curve (Fig. 6). In both types of filament 
the creep holds practically constant from 0 to 60% R. H. Thereafter the 
rise is rapid. 

In Fig. 3 the percentage elongation is plotted against the logarithm 
of time up to 20 minutes. Note that for 60, 80, 90% R. H. the curves 
are linear, which fact leads to the expression obtained for the acetate fila- 
ments connecting elongation (e) with time (t): 


e=k log t+e 


As indicated in Fig. 2 the results for R. H. between 0 and 50% are not 
sufficiently different from those at 60% to warrant inclusion in Fig. 3. 
Twenty minutes represents the maximum time one filament was watched 
continuously without movement of the measuring telescope support. After 
20 minutes’ observation the change in length was determined less aceu- 
* Dr. Steinberger is working under the direction of Prof. P. W. Bridgman, 
Harvard University, Cambridge, Mass. 
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Fic. 2.—Percentage elongation at 
three minutes plotted against % R. H. 











Fic. 3.—Percentage elongation plot- 
ted against the logarithm of the time 
in minutes. 
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rately by measuring the distance of the lower end of the fibre from a 
fiduciary mark on the mounting tube. This procedure was adopted so that 
all 11 fibres could be observed with the same measuring telescope. 

For the longer time intervals all results are given in Fig. 4 where the 
percentage elongation is plotted against the logarithm of the time in min- 



































b0 











| [ == 
eee ald 


MINUTES 
0 50 10100 5poo 10/000 























0 J 





Fig. 4.—Percentage elongation plotted against the logaritiim of the 
time for large values of the time. Small arrows on the 100% and 80% 
R. H. curves indicate rupture. 


utes. The scattering of the points for t greater than 20 amounts to as 
much as 144%. Consequently to avoid confusion between the curves no 
points are drawn in Fig. 4. To get greater precision in measuring such 
small ereep values the apparatus must be improved in the direction of 
greater mechanical stability. For each R. H. value the best smooth curve 
was drawn through the points. 

As in the case of the acetate filaments there seems to be a preponder- 
ance of linear curves. However, the data are not precise enough to reveal 
the segmented character. 

In conclusion it may be said that the general phenomenon of ereep and 
its dependence on R. H. is the same in both types of fibre, except that the 
magnitude of creep is greater in the acetate filaments, especially where the 
R. H. exceeds 60%. 








Improved Rapid Sectioning of Fibres 


By E. R. SCHWARZ * 


ITH the inereasing use of microscopic equipment in the textile in 
W dustry there has been an increasing demand for means for the rapid 

preparation of cross-sections of yarns and fibres. Certain require- 
ments are very definite in this connection. An adequate and simple sup- 
port must be provided for the specimen to be sectioned—a support which 
either must be itself cut or which must act as a guide to the cutting blade. 
The cork method of rapid sectioning described by Viviani 1 and by Schwarz 2 
is an example of the former, while the metal plate method as described in 
improved form by Schwarz is an example of the latter. 

In the metal plate technique as first advocated by Johnson, the il- 
lumination of the specimen was by incident light rather than by transmitted 
and was only imperfectly satisfactory. By the improved method a_ speci- 
men of any reasonable size can be used and can be illuminated with trans- 
mitted light so long as it is reasonably transparent. The suggestion of 
Herzog + that the cork (or metal plate preparation) be rendered more 
transparent by the addition of a drop of glycerin or balsam to the top of 
the section, followed by application of the usual cover glass, often defeats 
the purpose by rendering the details of the specimen difficult of observation 
by reason of the clearing effect of the mounting medium. With the advent 
of delustered rayons and also the desire on the part of textile technologists 
to study heavily pigmented or stained or dyed preparations, a further modi- 
fication of the metal plate technique becomes desirable. 

Such a modification has been suggested by Hardy 5 and very good re- 
sults have been obtained by him and by others with the device. Here the 
metal plate is used simply as a support for the material to be sectioned. 
It is treated just as in the ordinary method, but instead of examining the 
specimen after insertion in the plate and after cutting, the method described 
by Hardy continues by adding a drop of collodion to the upper surface of 
the specimen, which has been pushed up a very small distance through the 
opening in the plate by means of an auxiliary plunger mounted on the plate 
and controlled by a micrometer screw of small size. The device operates 
reasonably well, but there are certain objections to it which have been over- 
come in the device to be described here. The use of collodion to retain 
fibres in a section is not new. Preston describes the technique, and for such 
things as determining the number of filaments in a yarn the method is 
almost indispensable. 


The Improved Device and Technique 


In the device used by the writer, the metal plate is of the type described 
by Schwarz® and is prepared for use just as usual. The means for ob 


* Associate Professor, Dept. of Textile Engineering, Massachusetts Institute 
of Technology, Cambridge, Mass. 
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taining thin sections of the specimen held by the plate is found in a solid 
base which contains a well supported and carefully guided plunger actuated 
by a micrometer screw of good proportions, not readily subject to wear, of 
a size easy to manipulate and with backlash effectively eliminated. On the 
upper surface of the plunger is a vertically projecting steel finger of such 
width as to exactly fit the slot of the metal plate. Clamps are provided to 
hold the slide firmly in place on the base. Dowel pins are further provided 
to locate the slot accurately in the plate over the steel finger on the slide. 


: Fig. 2. Metal 
Fig. 1. Microtome Base. Slide. 


With the slide in its lowest position, which brings the upper surface of 
the steel finger below the surface of the base, the prepared metal plate is 
placed on the dowel pins and fastened down by means of the clamps. The 
micrometer screw is rotated slowly until the steel finger makes contact with 
the bottom surface of the specimen in the metal plate and pushes it up very 
slightly. A drop of collodion is then spread over the upper surface of the 
specimen and allowed to harden, The thin film of collodion containing a 
thin layer from the top of the specimen is cut with a very sharp razor blade, 
and removed. This is discarded, since it is of unknown thickness. The 
micrometer screw is now rotated a known amount—say 10 microns—and a 
drop of collodion is again applied. This should be spread into a thin layer. 
After it has set, fine parallel cuts can be made vertically above and below 
and to either side of the specimen, so that when the film is cut free by 
sliding the razor blade along the surface of the supporting base, a small 
section will be cut which will contain the thin slice cut from the specimen. 
This cutting is freed from the remainder of the collodion film and is 
mounted face down on a glass slide in the usual manner with any convenient 
mounting medium. Several sections may be mounted under the same cover 
glass. 

In the device used by the author the micrometer screw is graduated in 
thousandths of an inch and thus sections from approximately 12.5 microns 
up can be cut easily. Reference to Figs. 3 and 4 will show samples of the 
work done. 
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With the micrometer screw of easily manipulated proportions, rigidly 
mounted and with an accurately guided plunger, all mounted on a solid, 
heavy base, the ease with which precise work can be done is facilitated. 
Further, a number of slides can be prepared and sectioned in succession, or 


Fic. 4. Cross-sections: (left) Black Alpaca; (right) Delustered 
Hollow Filament Rayon. 


can be returned for further sectioning at any time without difficulty. It is 
not necessary to remove material from the slide in order to prepare a second 
specimen. Another slide is simply substituted for the first and the work 
continued without interruption. 
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Alkaline Degradation of Wool 
Keratin 


By MILDRED BARR and RACHEL EDGAR * 


Summary 


1. Alkaline degradation of wool keratin by 0.02 to 
0.25 N sodium hydroxide in 10 hours at 25°, 40°, and 55° 
C. has been followed, by weight, nitrogen, sulfur, and wet 
breaking strength of the residual wool. 

2. Weight of wool has been shown to decrease with in- 
creasing temperature and almost linearly with increasing 
concentration of alkali. 

3. Nitrogen, sulfur, and the ratio of sulfur to nitro- 
gen in wool have been shown logarithmic functions, 
y = axB, of the concentration of alkali and to decrease 
with increasing temperature. 

4. Ratio of dissolved to residual sulfur of wool kera- 
tin has been shown greater the greater the temperature or 
concentration of alkali. 

5. Residual wool from alkaline degradation has been 
shown to decrease in sulfur and to increase slowly in nitro- 
gen with increasing concentration of alkali. 


Introduction 


LKALINE degradation has been used for detecting incipient damage 
A of wool fibre brought about by acid, oxidizing agents, and light and 

has been cited as causing increased swelling in acid,” yellowing, 
changed dyeing properties, loss of permanent set,” and decreased strength, 
felting properties, and resistance to biological attack. 

The loss of sulfur by wool during alkaline degradation has been re- 
ported by several investigators. Chevreul® steeped a wool, described as 2% 
sulfur, in lime water 48 hours, rinsed it in hydrochloric acid and water and, 
after 27 repetitions of this procedure, obtained a residual keratin 0.46% 
sulfur. Farrar and King® decreased the sulfur of a wool to 84.7% of the 
original by 21 steepings of 24 hours each in lime water and to 51.3% in 
120 hours at 50° C. by 24% ammonium hydroxide. By shaking wool 250 
hours in lime water Barritt and King * obtained a residue with 57.4% of iis 
original sulfur. Haller“ has reported the preparation of a residual wool 
0.95% sulfur by 10 extractions of 24 hours each with lime water. Hoff- 
man “* dissolved 55.7% of the sulfur of hair in 4% sodium carbonate on a 
steam plate in 16 hours. Marriott * has described hair with 84.4% of its 


* Dept. of Chemistry, Iowa State College, Ames, Iowa. 
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original sulfur after 18 days in 0.1 N sodium hydroxide. Trotman and his 
coworkers * have reported lowering the sulfur of a wool to 80% of the orig- 
inal by 0.02 N, to 76.4% by 0.1 N, and to 50% by 0.2 N sodium hydroxide 
in 12 hours, 

Merrill” has followed 24-hour hydrolysis of hair in dilute sodium hy- 
droxide at 25° C. by nitrogen of the hydrolysate and has observed complete 
hydrolysis occurs suddenly and, with increasing temperature, at a lower pH 
(an isoelectric range, pH = 3.4 to 6.1, has been reported for wool kera- 
tin * % % % 1% 27,4, 1) Merrill and Fleming* have described hydrolysis 
of hair by lime water as a nearly linear function of the time at any tem- 
perature. Hoffman“ dissolved 20.7% of the nitrogen of hair in 4% sodium 
carbonate on a steam plate in 16 hours. Marriott has observed a 5.4% 
increase of the residual nitrogen of hair 18 days in 0.1 N sodium hydroxide, 
and Barritt* has noted a slight increase in the residual nitrogen of wool 
upon alkaline degradation. 

Dimensional disturbance in the direction of amino-acid side chains 
during hydrolytic modification of stretched keratin by dilute alkali has been 
observed by Astbury and Woods? who, along with Marriott * and Speak- 
man” have regarded bridges of cystine, origin of all or most of the sul- 
fur,” * as sources of lateral cohesion in keratin. Degradation of hair by 
alkaline solutions containing no added reducing agent has been described 
by Marriott" as dependent not only on the concentration of alkali but 
also on the production and retention of sulfur-containing reducing agents 
by the hydrolysate. Marriott has interpreted increasing formation of am- 
monia in the alkaline degradation of keratins of increasing sulfur as indi- 
cating cystine as the source of the greater part of this nitrogen. 

The effect of 0.02 N to 0.25 N sodium hydroxide on wool in 10 hours 
at 25°, 40°, and 55° C., as measured by weight, nitrogen, sulfur, and wet 


strength of the residual wool, is described in this article. 


Experimental 


Wool keratin was prepared from plain-woven wool boiled one hour in 
100 volumes of water, dried at room temperature and cut for analysis before 
continuous extraction for 18 hours with anhydrous ether. The wool, with 
exception of specimens for wet strength, was dried at 105° to 110° C. until 
successive weighings with tare differed by no more than half a milligram. 

Six grams of wool were immersed 10 hours in 125 ee. of water or stand- 
ard solution of sodium hydroxide in stoppered Pyrex flasks supported in a 
water bath at a constant temperature (+ 0.1° C.) of 25°, 40°, or 55° C. and 
washed in water until the rinse gave no test for alkali with phenolphthalein. 
The wet warp breaking strength of 10 specimens was determined at once,’ 
but the wool was dried to constant weight before determination of nitrogen 
by the K jeldahl-Gunning ” and sulfur by the Benedict-Denis method.’ Each 
value for loss in weight, nitrogen, or sulfur is the average of four deter- 
minations. 

The weight, nitrogen, sulfur, and wet strength of the wool after 10 
heurs in water at 25°, 40°, and 55° C. are shown in Table 1. Table 2 
shows the effect of alkali on the weight, and Fig. 1 the effect of alkali on 
the nitrogen, sulfur and strength of the wool. Fig. 2 shows variation in 
ratio of sulfur to nitrogen in the residual wool, and Fig. 3 variation in 
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TABLE 1] 
The weight, nitrogen, sulfur and wet strength of wool after 10 hours in water 
at 25°, 40°, and 55° C. 
Residual Wool 


Temperature 





Breaking 

Weight Nitrogen Sulfur strength of 

wet warp 

% of wool % of wool % of wool lbs. per in. 
99.7 16.45 4.16 20 
99.4 16.44 4.15 20 
99.8 16.46 4.19 20 


TABLE 2 
Effect of alkali in 10 hours at 25°, 40°, and 55° C. on the weight of wool 


Weight of Residual Wool 
Sodium Hydroxide - ———__———— 
25° C. 40° C. 55° 
Normality “% of wool % of wool of wool 
0.02 99.3 99.2 99.0 
0.05 97.5 96.0 95.3 
0.10 6 93.8 88.3 
0.15 92.5 89.1 
0.20 90.2 83.9 
0.25 




















— 25° Centigrade 
--~ 40° Centigrade 
—— 55° Centigrade 








* Sodium Hydroude 
Fie. 1. Effect of sodium hydroxide in 10 hours at 25°, 40°, and 55° C. on 
the nitrogen, sulfur, and wet breaking strength of wool. 
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ratio of dissolved to residual sulfur of wool with increasing temperature or 
concentration of alkali. 
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in 10 hours at 25°, 40°, and 55° C. on 
the ratio of sulfur to nitrogen in the Fic. 3. Effect of sodium hydroxide 


residual wool. in 10 hours at 25°, 40°, and 55° C. on 
the ratio of dissolved to residual sulfur 


of wool. 
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Another Analysis of Casein Wool 


DDITIONAL data regarding the properties of the synthetic wool 
A made in Italy with a casein base have been released by the Textile 

Dept. of the Bradford (Eng.) Technical College. They are largely 
confirmatory of previously published data,! but include some additional 
information indicating that this synthetic product, in the present stage of 
its development, falls far short of being a satisfactory substitute for natural 
wool. The report, which comes to us through the Chemical Division, Bureau 
of Foreign and Domestic Commerce, Department of Commerce, is as follows: 

‘*On visual examination the material is approximately equal to 60’s 
botany in diameter. The maximum length of fibre appears to be 4 to 4% 
inches, but only a small proportion of fibres are of this length, a large 
percentage being about 1 to 1% inches in length. The material lacks the 
natural waviness or crimpiness of botany wool. 

‘*Under the microscope, the fibre differs from wool in appearance, and 
does not possess the scale structure and serrated edges of wool. By trans- 
mitted light it resembles rayon. The fibre shows no color and opacity but 
appears to be of uneven construction, owing to certain parts showing a 
bright, white opalescence. Surface illumination shows the fibre to have a 
granular structure resembling very fine kemps, but this structure is not 
even throughout, disappearing for short stretches at irregular intervals. 

‘Tn dilute sulphuric acid the fibre swells in a similar manner to wool, 
the maximum swelling being with a 1% solution of sulphurie acid, when 
its diameter is increased by 27.7%. 

‘When dyed with acid colers in dilute acid baths, the material takes up 
much more color than wool, a similar result being given by basic and direct 
cotton colors in neutral baths. In the dyeing process the fibre becomes very 
soft and tends to aggregate together because its strength is very low, but 
when dried it resumes its normal condition. 

‘Tt has not been possible to give a definite and final opinion on the 
manufacturing properties of the fibre, as the sample submitted was not 
large enough to produce sufficient yarn to be woven into cloth.’’ 


1Ter, Rsch., 6, 3, SS; 6, 4, 206 (1936). 





Sizing and Finishing of Textile 


Fabrics * 
By F. G. LA PIANA 


textile fabrics, it must be borne in mind that, while nearly all sizes and 

finishes call for some kind of starch, dextrine, gum, oil, or softening 
agent, and while the use of these materials is important and often indis- 
pensable, generally the final results are very much influenced by the method 
of application, and by the action of mechanical apparatus or equipment 
through which the yarn or the cloth is run, either before or after the ap- 
plication of the size or finish. In my limited time, I shall have to confine 
myself mostly to giving you a general idea of the principal materials used, 
their preparation, and applicability to the various results desired. So this 
paper will illustrate only part of the picture. 

The principal ingredient in practically all sizes and finishes, as you 
know, is starch or starch derivatives, such as thin-boiling starch, soluble 
starch, dextrine, gum. In sizing and finishing textile fabrics, starch is 
applied to the yarn or cloth in the form of paste. The cloth is then dried 
and the excess moisture contained in the starch paste is evaporated. It is 
reasonable to conceive of the size cr finish in the dried material in the form 
of an adhesive film of starch substance, imparting to the yarn or cloth its 
own properties of strength, rigidity, smoothness, ete. Therefore, as an aid 
to better understanding of such deciding factors as viscosity, stability, pene- 
tration of the paste, hardness, rigidity, and transparency or clarity of the 
film, it might be well to briefly examine, under the light of the most recent 
research, the mechanism of starch paste, and starch film formation. The 
mechanism of paste formation when starch suspended in water is heated, 
consists in the absorption of water by the granules, in the swelling of the 
granules, and in the bursting of some or most of the granules; and, upon 
cooling, in the setting of this material to a viscous jel. It is now generally 
admitted that starch is not a single chemical individual which in water 
becomes soluble to a greater or less extent due to hydration.1 There are 
two fairly well defined constituents of the starch granule: a-amylose, by 
some investigators called amylopectin, which is insoluble in water, and B- 
amylose, which is soluble. There is quite a difference of opinion among the 
investigators as to the proportions and constitutions of these amyloses in 
the different raw starches, and the method of separating one from the 
other. 

It is sufficient here to note that both amyloses, when separated in a 
given concentration, have viscosity only slightly higher than water, not only 


[: discussing materials and processes as applied to sizing and finishing 


*A paper presented at a meeting of Committee D-13, American Society for 
Testing Materials, in Washington, D. C., March 12, 1935. All of the paper 
excepting the section relating to finishing is reproduced herewith. The author 
is associated with Stein, Hall & Co., Ine., New York, N. Y. 

17. C. Taylor and C. V. Beckman. J. Am. Chem., 51, 294 (1929). 
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when each one is tested by itself, but when recombined in the same propor- 
tion in which they were in the original starch, while the viscosity of the paste 
of the same concentration made by gelatinizing the original starch is much 
higher. It is to be noted, too, that the two amyloses cannot be separated 
unless the starch granules are disrupted, and when complete disruption is 
reached (and disruption here should not be confused with gelatinization as 
is sometimes done) the viscosity of the starch solution falls down to a 
degree strictly comparable to that of the viscosities of separated or recom- 
bined amyloses at the same concentration. Furthermore, it is to be noted 
that starch paste made in the usual way, by boiling starch with water either 
at atmospheric pressure or in an autoclave under pressure, still contains in 
large quantity granules that have been swollen but not disrupted. Even 
long treatment under this condition, although it swells the granules to such 
an extent that their index of refraction becomes almost that of water, does 
not disrupt all the granules. In this respect violent stirring and agitation 
have more effect than heat. 

What then gives to a starch paste its highly viscous character and what 
are the elemental influences of its increase or decrease? The a-amylose, or 
amylopectin, being capable of only slight hydration, does not seem to con- 
tribute directly very much to this character. It seems to function as a 
membrane enveloping the soluble B-amylose, probably in strata like an 
onion or in many pockets structurally connected to form a granule. This 
membrane is impermeable or nearly so to cold water, but when heat is ap- 
plied to a suspension of starch in water (and the temperature varies ac- 
cording to the origin and nature of the starch) this membrane becomes 
permeable, and as the temperature increases water rushes inside the granule. 
The a-amylose, while not soluble, is capable of stretching and distending 
so much that the volume of the granule may increase to many times its 
original size as more water is absorbed. If there is enough starch present 
the swelling reaches a point where no more free water is left outside the 
granules, and a very thick paste results that is practically devoid of flow. 
This point, corresponding to the maximum degree of gelatinization, is the 
point of maximum viscosity for starch paste of any given concentration. 

If heat, and especially agitation, is continued, the granules gradually 
start to disrupt, the inner substance (water-8-amylose phase) leaclies out, 
and when enough liquid is free again to float the rest of the swollen undis- 
ruptured granules, flow is re-established in the paste, and the viscosity con- 
tinues to decrease till a point is reached when heat and agitation do not 
seem to affect appreciably the remaining granules any more and viscosity 
reaches a value more or less constant. -While this value is not as low as the 
ralue of the viscosity of starch completely disruptured, it is much lower 
than the value of viscosity of starch in which the granules have been only 
gelatinized and no appreciable disruption has taken place. 

Apparently then, high viscosity, non-availability of water-8-amylose 
phase and swollen or gelatinized granules on one side, and disruptured 
granules, free water-8-amylose phase, and decrease of viscosity on the other 
side, are definitely interrelated. Therefore, the structure and characteristic 
properties of starch paste are functions of the physical nature of the starch 
granules and of the physical elements accompanying the making of the 
paste: temperature, time of heating, agitation, pressure and concentration. 
The chemical nature of the amylose’s constituent parts of the stareh gran- 
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ules does not seem to come into play. From this is evident how important it 
is in every-day practice in sizing and-finishing to strictly control these 
physical elements if uniformity of results is to be obtained. 

The formation of starch films, their elasticity and tensile strength, the 
influence of humidity on the elastic properties of starch films, and their 
absorption and desorption have been investigated by the Shirley Institute 
of the British Cotton Industry Research Association and reported in the 
bulletins of said Institute. I will contine myself to a few remarks which 
seem to me more pertinent to our subject. Materials are difficult to find to 
which starch films do not adhere more or less firmly on drying. In line 
with our discussion, cellulose acetate yarn or cloth seems to be one. For a 
starch film the load-extension diagram closely resembles that of a moder- 
ately ductile metal such as copper. The curve is rectilinear for small loads. 
There is no definite yield point, and the curve appears perfectly continuous 
except that it shows a much more rapid rise as the breaking point is ap- 
proached. With loads below a certain value the film instantly recovers its 
original length on unloading. But if the load is sufficient, the instantaneous 
recovery is incomplete and is followed by a slow contraction. With high 
loads, especially if the time application be considerable, a permanent stretch 
is observed. These properties of the starch films are very important when 
the value and functions of rayon sizes made from starches are considered. 

Notwithstanding different opinions in the trade, it seems that there is 
little difference between the elastic properties of films made from different 
starches. In dry air the films are harder and more brittle than in moist 
air. Weaker films are obtained if the starch has been oxidized, treated 
with enzymes, or prepared with acids or alkalis, and small quantities of 
soap in the mixing cause very considerable weakening. Glycerine, castor 
oil and tallow soften the films, but also weaken them if more than 5% is 
added. Films containing these oils and fats are more or less white and 
translucent, while pure starch films are clear and transparent. The in- 
crease in opacity goes hand in hand with decrease in strength. It must be 
emphasized that these results refer only to the strength and other properties 
of the dried film, independent of the cloth or yarn. But there is no reason 
to doubt that starch films in cloth or yarn will not behave more or less in 
the same manner, except that there are such other factors to be considered 
as penetration, adhesion and, sometimes, lubrication. Although to obtain 
the maximum strength and transparency a pure starch paste is indicated as 
superior to mixtures, the presence of other substances or of modified starches 
may possibly be desirable to produce a sized yarn with the best weaving 
qualities, or a finished cloth with the required stiffness, weight or smooth- 
ness. 


Warp Sizing 


In this country the use of starch, or some such starch derivative as thin- 
boiling starch, is practically universal for sizing cotton, worsted or linen 
warps whenever the yarn requires sizing. On viscose rayon warps some 
mills prefer sizes made from especially treated starch, some prefer gelatine, 
some a mixture of both. Due to the low degree of adhesion of starch films 
to cellulose acetate, gelatine or other proteins of similar nature are used for 
this type of yarn. Linseed oil sizes were tried in this country, but they 
were found to be troublesome in boiling off and have been discontinued. 
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Mechanism of Sizing 


This applies mainly to the sizing of cotton warps. At the end of the 
spinning operation the threads are wound on bobbins with the twisted fibres 
running in the direction of the thread travel, or, so to speak, with the 
grain of the thread. They are then wound from the bobbins on to spools, 
cheeses, or cones. In this operation the direction of travel is reversed and 
the fibres moved against the grain. A number of spools, cheeses, or cones 
are then placed in a creel and wound on to a section beam. In this move- 
ment the fibres again move with the grain. In conventional sizing a number 
of section beams are placed one after the other in a frame and the threads 
drawn all together in the size box, dried, split, and wound on the loom 
beam. In this movement the fibres again move against the grain. It will 
thus be seen that in sizing as is now practiced, we try, not quite success- 
fully, to bend the protruding fibres upon themselves, and it seems that this 
would result not only in rough warps but in a lot of shedding of broken 
fibres in the looms. I wonder if smoother yarn and consequent better weav- 
ing would not be obtained if the yarn were sized while the fibres are moving 
with the grain, as when from spools, cheeses or cones the threads are wound 
on section beams. 

The yarn entering the size box takes with it a sheath of size which is 
naturally more voluminous the more viscous is the size. Thus the viscosity 
of the size determines primarily the amount of sizing paste picked up by 
the yarn. On thé other side, in sizes prepared from one starch under the 
same condition of heat and agitation, as previously explained, viscosity 
depends on concentration. While a thick-boiling starch will produce heavier 
sizing than a thin-boiling starch at the same concentration, when one type 
of starch alone is employed and size is prepared and used under a standard 
procedure, concentration serves as a rough measure of viscosity. 

In meeting the squeezing roller much of the paste is forced off the 
yarn. The amount left being more, the more viscous the size, the softer 
the covering of the squeezing roller, the less the pressure or the less the 
time of pressure available as determined by the speed of the machine. 
According to tests made in the laboratories of the Shirley Institute 2 from 
5% to 10% more is taken up when the speed of the macliine is increased 
from a delivery rate of 55 yards to 75 yards a minute. A further accelera- 
tion to 100 yards a minute has very little additional effect on the weight of 
the size taken up, but the penetration of the size in the yarn is decreased 
continuously as the machine is run faster. With constant sizing conditions, 
the amount of size taken up is influenced by the nature and extent of the 
yarn surfaee, such as twist, count and growth of cotton. The higher the 
twist, the less the size; the finer the count, the more the size taken up by 
the yarn. For the determination of the value of the size as an aid to good 
weaving, the final distribution of the size in the yarn and on the surface of 
the yarn exceeds in importance all other factors. The final distribution is 
controlled to some extent by the method and degree of drying but princi- 
pally by the rate of congealing and settling of the starch film while the 
excess moisture is being evaporated. It is generally admitted that for 
sizing fine yarns (from 40s up) size made from potato starch gives the 
best results. According to tests made by the Shirley Institute, and to 
which I referred previously, there is scarcely any difference in the hard- 


2 Shirley Institute Memoirs, V, 278 (1926). 
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ness, strength and elastic properties of films made from potato starch or 
corn starch, but we know there is quite a marked difference in the rate of 
congealing of pastes made from these starches. Paste made from potato 
starch congeals much more slowly than paste made from corn starch. Every 
practical man is familiar with the fact that yarn sized with potato starch 
has a tendency to stick to the metal surface of the drying cans longer and 
much more than yarn sized with corn starch size of the same viscosity, and 
that potato starch size as applied to the yarn stays plastic and is capable 
of adjusting itself to the inequalities of the yarn surface much longer and 
at a higher point of dehydration than corn starch size. I think it is just 
this property which makes potato starch so valuable as a size for fine yarns. 
Being slow congealing, the paste has a chance, not only to anchor itself 
better on the yarn, but to spread more evenly and cover the weak points 
in the yarn before advancing evaporation deprives it of its mobility. I 
think, too, that if there is any advantage in using thin-boiling corn starch 
over thick-boiling corn starch, beside adding weight to the cloth, the ex- 
planation probably will be found in the fact that paste made from thin- 
boiling corn starch congeals at a lower rate than paste made from thick- 
boiling corn starch; although this advantage may be nullified by the fact 
that the process of making the starch thin-boiling, and which usually de- 
pends on hydrolysis or oxidation, reduces the strength of the film in the 
same proportion that it reduces the body of the paste. As regards to the 
much advertised penetration attributed to the lower viscosity of thin-boiling 
starches, it must be noted that there is no conclusive evidence that viscosity 
affects penetration appreciably. Penetration of size in the yarn is de- 
termined by physical conditions similar to those affecting the wetting out, 
such as increased or prolonged heavy pressure, repetition of squeezing and 
high temperature. Furthermore, to get the same rate of absorption of 
size, thin-boiling starches have to be applied at a proportionately higher 
concentration than thick-boiling starches, and the higher concentration, of 
course, increases the viscosity, nullifying the advertised advantage, if any. 

For coarse yarn, up to 40s, thick-boiling corn starch, or thin-boiling 
corn starches, usually give satisfactory results. In some cases it is possible 
to use tapioca or sago flour with good advantage. It all depends on the 
relative cost of the starches in question and on the type of work on hand. 
In this country, in sizing worsted yarns, potato starch, high-grade tapioca 
flour, or a slightly modified tapioca flour in form of a gum, are used ex- 
clusively. Sago has been tried but was not found as good as potato or 
tapioca. To my knowledge no corn starch is used for this purpose. While 
single worsted yarns require a rather heavy size, two-ply yarns are usually 
sized very lightly or not at all. 

Very little linen is sized in this country, and, in the few places I know 
of, thick-boiling corn starch seems to give satisfactory results. As to rayon 
sizing a thorough investigation of this problem, as you know, is under way 
under the auspices of U. S. Institute for Textile Research, and I understand 
that some of the findings will be published eventually. As my time is 
limited I will confine myself in expressing the hope that this investigation 
on rayon sizing will clarify the many uncertainties that beset this practice 
and will furnish us with facts on which we can build a scientifically sound 
practice for successfully handling this newest of the textile fibres. 





Experimental Studies in Flax Growing, 
Decorticating, Chemical Degum- 
ming, and Manufacture into 
Yarns and Papers 


By H. H. WILLIS,' LYSTER H. DEWEY,? WARREN E. EMLEY,' 
HELEN U. KIELY‘ and CHARLES L. PARSONS ® 


A Textile Foundation Report 


Introduction 

7. purpose of this report is to present the results of experi- 

mental work on flax of known variety grown under known 
conditions. The studies made included (1) growing of flax; (2) 
decorticating of flax; (3) degumming of flax chemically; (4) 
spinning of flax fibre on cotton and other spinning equipment ; 
and (5) the manufacture of chemically treated flax into paper. 
Findings are based primarily on quality of product and on cost 
of process. The results of any one of these studies are to be 
analyzed in conjunction with the other experimental data within 
this report. 

During the past few years interest has been aroused in the 
re-establishment of flax production in the United States. The 
development of a new method of processing flax, a method which 
substitutes chemical treatment for water retting, has raised 
many questions, such as the following: 

(1) Is flax sufficiently productive in the United States to 
make it a profitable commercial crop for the farmer? 

(2) Which of the several systems of decorticating (methods 
by which the fibre is separated from the woody fiax stalk) is 
most efficient ? 

(3) Is the chemical degumming process a satisfactory and 
economical substitute for water retting? 

1Dean, Clemson (S. C.) Textile School; ? Botanist in Charge, Fibre Plant 
Investigations, Bureau of Plant Industry; *Chief, Div. Organic and Fibrous 


Materials, Ntl. Bureau of Standards; *Central Research Committee, American 
Pulp and Paper Association ; 5 Secretary, American Chemical Society. 
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(4) Is the so-called ‘‘new method’’ on the whole economical 
and practicable? 

(5) Can flax treated by this new mechanical and chemical 
method be spun satisfactorily on cotton and other spinning equip- 
ment? 

(6) Can flax thus treated be used satisfactorily in the manu- 
facture of paper? 


Experimental Flax Studies Undertaken 


Due to the considerable interest shown in this new method of 
processing flax, the Textile Foundation appointed a committee 
in early February, 1934, to consider the advisability of conduct- 
ing tests not only in the growing of flax but also in the manu- 
facture of yarns, fabrie and paper from flax treated mechanically 
and chemically by the new method. This Flax Committee, con- 
sisting of H. H. Willis, Chairman, Warren E. Emley, Helen U. 
Kiely, Charles L. Parsons, and Lyster H. Dewey, met on Feb- 
ruary 7, 1934, in Washington, D. C., in conference with some 
thirteen men representing different branches of the flax industry 
including growing, processing and manufacturing flax into yarn 
and paper. 

As a result of this conference, it was decided that flax of 
known variety, grown under known conditions, should be the 
basis for experiment. The four main experimental studies de- 
cided upon were as follows: 

(1) Growing of flar—F lax of J. W. 8S. variety secured from 
Quebec, Canada, to be grown in 1934 in fifteen different places 
in the United States under different soil and climatic conditions 
and with different fertilizers; to be grown under the supervision 
of Lyster H. Dewey, of the U. 8S. Department of Agriculture; 
and to be shipped to Clemson, 8. C., for experimental use in 
Studies 2, 3 and 4 following. 

(2) Mechanical and chemical processing of flax according to 
the new method.—Different types of decorticating machines and 
different chemical processes of degumming to be tried out ; water 

1The Flax Committee wishes to acknowledge the valuable aid and coopera- 
tion of the state experiment stations, private farms, and subsistence homesteads 
sud chensieal teastment of the Ginx (ested; of the textile adeestn, of the Mamtamas 
Bureau of Standards, and of the cotton, wool, paper and linen manufacturing 


plants which conducted or aided in conducting various tests; and of Gaston 
Gage who assisted in the spinning tests. 
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retting experiment to be conducted for comparative purposes; 
to be supervised by H. H. Willis, Clemson Textile School, Clem- 
son, 8. C. 

(3) Spinning tests—Flax fibre, prepared mechanically and 
chemically by the new method, to be spun into yarns and fabrics 
on cotton spinning and other textile equipment; tests on cotton 
equipment to be made at Clemson College, S. C., to be supervised 
by H. H. Willis. 

(4) Manufacture of paper from flax treated by new method.— 
An investigation of the present use of flax in paper manufacture 
to be followed by experimental production of paper from fibre 
prepared mechanically and chemically by these new methods; to 
be conducted by Helen U. Kiely at the American Writing Paper 
Company and by Warren E. Emley at the National Bureau of 
Standards. 


Part I.—Growing of Flax (Crops of 1934 and 
1935) 


By LYSTER H. DEWEY 


in experimental plots of one-half acre to three acres in 15 different 

localities in 1934, and in 9 localities in 1935. 

The object of these trials was to determine whether fibre flax would 
make a satisfactory growth in the Atlantic Coast States; to obtain infor- 
mation about yields and costs of production; and to furnish fibre flax straw 
for experiments in fibre production. 


iz accordance with the plans of the Flax Committee, fibre flax was grown 


Location of Experimental Plots 


In 1934 there were 15 plots at state experiment stations, private farms 
and subsistence homesteads, ten of the plots being in the South Atlantic 
States at places representative of different climatic conditions and soil types. 
In 1935 there were 9 plots all at state experiment stations in the South 
Atlantic States, either at the same stations as those of the preceding year 
or under comparable conditions. The locations of the plots for 1935, with 
regional classification for those of the South Atlantic States, were as fol- 
lows: 


Coastal Flatwoods.—Clemson Coast Experiment Station, Summerville, 22 


miles northwest of Charleston, S. C. (1934 and 1935.) Blackland Branch 
Station, Wenona, between Albemarle and Pamlico Sounds, eastern North 
Carolina. (1934 and 1935.) 

Eastern Virginia.—James City County Experiment Station, Williamsburg, 
Va., in lower James River Valley. (1935.) 
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Piedmont.—Agricultural Experiment Station, Clemson College, in western 
South Carolina, (1984 and 1935.) Central Experiment Station Farm, 
Raleigh, N. C., in lower part of Piedmont. (1934 and 1935.) 

Blue Ridge—Mountain Branch Station, Swannanoa, in western part of 
North Carolina. (1934 and 1935.) Agricultural Experiment Station, 
Blacksburg, in southwestern Virginia. (1934 and 1935.) 


Arrangements for Growing and Seeding 


The Textile Foundation through the Department of Agriculture fur- 
nished the seed and directions for growing and harvesting the crop and paid 
the growers in 1934 a price per ton that was approximately the average 
cost of production. In 1935, the growers were paid on the basis of actual 
costs instead of a fixed price per ton. The growers furnished the land and 
labor, kept records of methods, dates and costs of each operation and fur- 
nished reports covering these items. 

In 1934, forty bushels of fibre flax seed of the variety ‘‘J. W. 8.’’ 
grown in Quebec, Canada, were purchased at $3.50 per bushel (56 Ibs.) 
f.o.b. shipping point and subject to an import duty of 65 cents per bushel. 
These seeds were distributed to the growers for the experiments of 1934. 

In 1935, seed from the fibre flax grown in the experimental crops of 
1934, threshed and cleaned at Clemson College, and also seed of the variety 
«J. W. S.’? grown in Oregon, were used. Except at Tifton, Georgia, 
where only southern seed was sown, one-half of each plot was sown with 
southern seed and one-half with Oregon seed. These were both of the same 
variety ‘‘J. W. S.,’’ differing only in origin. This was the only variety 
available in the United States or Canada. 

In tests made in the seed laboratory of the U. 8S. Department of Agri- 
culture, the seed imported from Quebec in 1934 germinated only 82.25% in 
five days, but in spite of this low germination, it gave a good to excellent 
stand in each plot. In 1935, the seed from Oregon germinated 96.5% and 
the seeds from the different plots in the South germinated from 70.5% to 
89.5%. 

In 1934, the seed from Canada was sown at the rate of 80 to 85 pounds 
per acre. In 1935, the Oregon seed was sown at the rate of 80 to 85 pounds 
per acre and the southern seed at the rate of 90 to 100 pounds per acre. 

A good stand was obtained in all plots each year, but in the dry Sandy 
Coastal Plain, from 10 to 40% of the plants died when 5 to 10 inches high, 
leaving the stand rather thin at maturity. A smaller proportion of plants 
from the Oregon seed died, indicating that these plants had greater vitality, 
but they did not grow any taller than the surviving plants from the southern 
seed. In the plots on heavier soils with sufficient moisture there were very 
few dead plants. 

Five plots outside of the South Atlantic States were not included in 
making up the general averages: At Crossville, Tenn., on new land the 
yield was low and the costs relatively higher. At Dudley, Mass., the plants 
grew well, but the actual yield and cost were not determined. At Elkins, 
W. Va., the plants grew well, but they were not ready for harvest until 
after July 20, when they were over-run by summer weeds, making it impos- 
sible to harvest them for fibre production. At Greensburg, Penn., and at 
Sabina, Ohio, severe drouth from the time of seeding in April until mid- 
summer resulted in a short and uneven growth of the fibre flax. 
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Soil, Fertilizing and Seeding 


Nine different soil types were represented in the plots for which there 
are full reports. Five of these were sandy soils, three clay loam, and one 
peaty muck. The fibre flax grew better on the clay loams than on the sandy 
soils. 

Fibre flax followed cotton, corn, turnips, peas for hay, sweet potatoes 
and soy-beans. The best crop of fibre flax followed turnips heavily fer- 
tilized with manure. Good results generally followed soy-beans, and the 
poorest crops followed cotton. 


le 


Fic. 1—Excellent fibre flax in the Blue Ridge, June 17, 1935. Fibre 
flax, ‘‘J. W. S.’’ variety on Porter’s loam soil, after flax in 1934, followed 
by a heavy application of manure and a heavy crop of turnips. Plants 37 
inches, thick stand, no weeds and no dead plants; rainfall 12.15 inches from 
seeding March 23 to harvest by hand pulling July 12. Yield 2.452 tons per 
acre of unthreshed straw. Grown at Mountain Branch Station, Swannanoa, 
NG. 


Commercial fertilizer was applied to each plot in 1935 and to all 
except one plot in 1934, at the rate of 400 to 600 pounds per acre. Without 
check plots, no definite conclusions can be drawn. One of the best plots in 
1934 received no direct application of fertilizer, but followed a crop that 
was well fertilized. An application of nitrate of soda at the rate of 200 
pounds per acre to one-half of the plot at Williamsburg, resulted in a 25% 
increase in the yield of straw. The best plot was that at Swannanoa, North 
Carolina, following a bumper crop of turnips that had been heavily fer- 
tilized with barnyard manure. 

In nearly all cases the seed was sown by hand or with a hand seeder in 
both directions, that is crosswise of the first sowing, to secure uniformity. 
Covering with a roller gave good results where the land was in good tilth. 
yood uniform stands were obtained in all plots. 
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Weather Conditions 


Fibre flax grows best in a cool, moist climate. At Clemson Coast Sta- 
tion in the Flatwoods Coastal Plain at Summerville, S. C.; at Belleville, Ga.; 
Florence, S. C.; and Gibson N. C., in the Sandy Coastal Plain, and also at 
Raleigh, N. C., in the Lower Piedmont, the weather was abnormally hot and 
dry in 1934, and at these stations and Tifton, Ga., it was even drier in 1935, 
though not quite so hot as in the preceding year. 

At Wenona in the black land region of the Coastal Flatwoods in eastern 
North Carolina, it was cooler with plentiful rain in 1934, and little rain in 
1935, but abundant moisture in the ground each year. There was a heavy 
growth, much of it lodged and lost the first year, and a very light yield of 
short worthless flax the second year. 

At Clemson College in the Piedmont region of South Carolina, Swan- 
nanoa in the Blue Ridge region of North Carolina, Blacksburg in the Blue 
Ridge region of Virginia, and also at Concord Wharf and Williamsburg in 
eastern Virginia, it was cooler and there was more rainfall, except at Blacks- 
burg, than at the stations in the Coastal Plains, and the fibre flax grew 
much better. 


Period of Growth and Harvesting 


The period from seeding to harvest ranged from 75 to 113 days. In 
the hot Coastal Plain the fibre flax had shorter stalks and relatively longer 
panicles maturing earlier than on the cooler high lands. A relatively long 
period of growth generally results in a larger yield of straw and also a 
higher percentage of fibre. 

Nearly all of the plots were harvested by hand pulling. This method, 
although too laborious and expensive for practical commercial work, results 
in the largest possible yield of unthreshed straw, and also keeps the straw 
in the best condition for further work. Grain binders were used at three 
stations in 1934 and one in 1935, but with these machines 15 to 20% is left 
in the stubble and the bundles are poorly made. Flax pulling machines, 
such as are used in western Europe and in Oregon, could be used if the fibre 
flax were grown commercially. 


Yields and Costs 


The yields of dry unthreshed fibre flax straw, cured in the shocks in the 
field, ranged from 0.28 to 2.432 tons per acre or approximately 4 to 2% 
tons. The average yield per acre on ten plots in 1934 was 1.06 tons, and 
in 1935 it was 1.153. 

A yield of at least 1% tons of pulled straw or more than one ton of 
cut straw is necessary for successful production. Such yields were obtained 
only in the Upper Piedmont, Blue Ridge and eastern Virginia regions. 

The cost items given in the tables include only the actual costs of opera- 
tions as reported by the growers. They do not include costs for seed, land 
rent, supervision, and depreciation of tools. The tables show a wide range 
in the costs of operations from $111.40 to $46.85 per acre or from $11.66 
to $41.82 per ton. In 1934 the average cost per acre was $23.10 and per 
ton $20.62, and in 1935 the average cost was $23.88 per acre and $20.67 


per ton. Low yields per acre result in high costs per ton. 
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The rental value of land varies widely in different localities, but $4.00 
per acre may be regarded as a reasonable average in these regions. Fibre 
flax seed of good quality, cleaned ready for sowing, without import duty, 
may be estimated at $3.00 per bushel or $4.50 per acre. Supervision and 
use of machinery may be estimated at 50 cents per acre, making a total of 
$9.00 per acre to be added to the totals given in the tables. This would 
make the average cost per acre for the two years $32.42 or the average cost 
per ton of unthreshed straw $28.52. This cost is prohibitive for fibre flax 
straw. Even at the four most favorable stations in the Upper Piedmont, 
Blue Ridge and eastern Virginia, the average cost, including this added 
$9.00 per acre, is $22.69 per ton of straw, which is still too high for prae- 
tical use. 

It is believed that these costs could be reduced in the regions where 
climate and soils are favorable, by reducing the cost of fertilizer and by 
less expensive methods of harvesting. Costs per acre may be less in fields 
of 5 to 20 acres than in one-acre plots. 

Fibre flax straw must be produced clean, straight and bound in bundles 
at an average total cost of less than $20.00 per ton to give promise of com- 
mercial success. 


Conclusions * 


Climate.—The weather was abnormally dry both years, and the tem- 
peratures abnormally high during the flax growing season in 1934, in the 
Sandy Coastal Plain. The weather records, however, show that the normal 
rainfall is too low and the normal temperatures too high in April, May and 
June, to give favorable conditions for fibre flax in that region. 

Soils.—The low yields on Tifton, Coxville, Orangeburg and Norfolk 
sandy soils, deficient in humus, indicate that these soils are not adapted to 
fibre flax. (The Norfolk sandy loam at Williamsburg was not deficient 
in humus. ) 

Fertilizers —Barnyard manure applied to the preceding crop gave the 
best results. Commercial fertilizer applied after the land is plowed, results 
in a lack of uniformity. 

Harvesting.—Cutting fibre flax with grain binders, while less expensive 
than hand pulling, is not satisfactory. 

Yield.—The yield per acre of dry unthreshed straw was in all cases, 
except one, less than the average yield in Oregon where fibre flax is grown 
commercially. 

Cost.——The average cost per ton of the fibre flax straw was too high 
for economic commercial production. 

Possible areas.—The most promising areas are in the Upper Piedmont, 
Blue Ridge and eastern Virginia. 

* Detailed information is contained in two tables for 1934 and 1935 respec- 


tively entitled “ Fibre Flax Experimental Plots,” which can be obtained by ad 
dressing the Textile Foundation. 
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Part II.—Mechanical and Chemical Processing 
of Flax by the New Method 


By H. H. WILLIS 


problem in so far as the American Flax manufacturer is concerned. 

Practically all flax is either dew or water-retted, a biological degum- 
ming process whereby water soluble gums and sugars are removed from the 
flax straw by the action of bacteria. Non-soluble material such as gums 
and waxes is removed in the bleaching operation. In dew-retting the 
flax straw is spread on the ground and exposed to the dew for a given length 
of time. In water-retting the straw is placed in wooden or concrete tanks 
and covered with water or placed in crates and submerged in a river or 
lake. Water-retting requires from six to eight days or even longer at a 
temperature of about 80° F., depending upon the kind of water and the 
physical characteristics of the flax. After the flax is dried out, it is then 
ready to be seutched. The mechanical operation whereby the flax fibre is 
separated from the woody part of the straw is termed ‘‘scutching’’ as ap- 
plied to water-retted flax and ‘‘decorticating’’ as applied to flax which has 
not been retted. 

It has been claimed that this process of water-retting based on prices 
for American labor will not permit the United States to compete with 
foreign grown flax, and that some less expensive method of retting and 
manufacture is necessary if the flax industry is to succeed in the United 
States. As a result of this economic condition, different individuals have 
experimented and have developed a new method by means of which the 
unretted flax (that is, flax which has not been dew or water-retted) may 
first be decorticated mechanically and then be treated chemically to remove 
the gums which bind the fibres together. This new method is proposed as a 
substitute for dew or water-retting which is regarded by some as too slow 
and costly a process in the United States. 

Under this new method three steps were taken in preparing the flax 
for manufacturing tests. The first step was decorticating, a mechanical 
process. This consisted in separating the fibre from the woody part of the 
unretted flax straw by machine. Throughout this report the term ‘‘un- 
retted’’ indicates flax which has not been water-retted. All the flax used 
in these studies was received in its natural state, that is, it had not been 
retted. The second step was degumming this fibre, a chemical process. 
Unretted flax fibres are coated with a gum which holds them together, mak- 
ing them coarse and wiry. Not until this gum is removed are the individual 
fibres separated and sufficiently fine and soft to permit drawing or drafting 
in the manufacturing processes. The fibres of this test flax after having 
been decorticated and degummed, and before cutting, were about 15 inches 
long. The third step was to cut the fibre into given lengths most satis- 
factory for spinning on cotton and woolen machinery. 


ie question of degumming flax chemically is largely an economic 


Quality of Straw of Different Lots (Crop of 1934) 


Before describing the actual processing of the flax by the new method, 
it may be well to report briefly on the quality of the experimental flax 
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straw (crop of 1934) shipped to Clemson College, South Carolina, for use 
in the studies outlined in the ‘‘Introduction’’ of this report. 

From a standpoint of length and general excellence, the Clemson Col- 
lege, Swannanoa, and Wenona lots were the best. The straw of the Wenona 
lot was a little longer but not quite so uniform, while that of the Clemson 
College lot was slightly shorter but more uniform and of a better color. 
All three lots were well harvested and well bundled. 

Virginia Agricultural Experiment Station, A. T. Johnson and Raleigh 
lots were next in quality and very similar. These three were not so long 
nor so uniform as the first two named. In the A. T. Johnson lot there was 
considerable variation both in straw length and diameter. The Virginia 
Agricultural Experiment Station lot was slightly more uniform than the 
Johnson lot but had an abundance of weed in it. The Raleigh lot was 
more uniform than the other two but shorter. 

The Cumberland lot was fairly long and uniform but of a very poor 
color; some dew retting had set in and it was somewhat discolored. 

The straw of the other three lots, Florence, Gibson, and Belleville, was 
short. Of the three, the Florence lot was probably the best. The Gibson 
lot was the shortest, but it had been cut instead of pulled. The Florence 
and Belleville lots were full of weeds. 


Decorticating. Machine A 


Two machines were used in decorticating the unretted flax. Qne was 
supplied and operated by D. Buchan Gibb, 320 Broadway, New York City; 
the other by Lowry & Grant, Inc., 79 East 130th Street, New York City. 
The Gibb and the Lowry & Grant machines will be referred to throughout 
this report as Machine A and Machine B, respectively. The Gibb machine 
is known as a turbine machine; it is primarily a scutcher recommended for 
water-retted flax straw, but was used as a decorticating machine on the 
unretted flax of these experiments. The Lowry & Grant machine is a 
fluted-roll decorticating machine followed by a sash break. 

In using Machine A, it was necessary to deseed the flax straw by a 
separate process before it was decorticated. This was done by running the 
seed end of the bundle of straw between two iron rollers about eight inches 
in diameter and held in contact with each other by a spring.1 These rollers 
broke the seed pods from the straw, after which these pods and seed dropped 
under the rollers into a receptacle. Two men could deseed about one ton 
of straw per day. 

The straw was then fed into Machine’ A. It was necessary to keep 
the straw straight and the root ends even at all times during the processing. 
The beaters on the machine beat much of the wood out of the straw. This 
wood is known as shive. The shive and the tow, or short fibre, fall together 
under the machine, and have to be separated. The tow was very coarse 
and full of shive. This machine handled about 500 pounds of straw per 
eight hours with three men operating it. The fibre delivered was fairly 
straight but considerable shive clung to it, especially on the middle of its 
length. Only three lots of unretted straw of approximately 1000 pounds 
each were decorticated on this machine. The lots were grown at Virginia 
Agricultural Experiment Station, at Raleigh, and at Swannanoa. The in- 
visible losses shown in Table 1 are probably due to the straw drying out 

- See page 19, U. S. Dept. of Agric. Bulletin No. 1728 for sketch of machine 
used, 
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after it had been weighed and while it was being decorticated. The Swan- 
nanoa lot, which showed a gain, was decorticated during rainy weather. 
The Virginia Agricultural Experiment Station lot had an excessive amount 
ot weeds. 


TABLE 1 


Pereentage of chaff, seed, fibre, tow, shive, and invisible loss on three lots 
of unretted flax straw decorticated by Machine A. 











! 
Bot Straw Chaff Seed Fibre ! Tow Shive | Invisible 
Ls oO ye & “4 7 
A 


Lbs. 7 YJ % % Loss % 





Va. Ag. Exp. St. 1000 | 11.40 | 10.90 9.00 | 25.20 | 35.70 | 7.80 

Raleigh 1250 | 16.24 | 8.40 | 10.52 | 19.04 | 36.68 | 9.12 

Swannanoa 1160 | 10.17 | 10.00 | 15.22 | 19.09 | 47.11 | 1.59* 
Average 12.60 9.77 | 11.58 | 21.11 | 39.83 | 5.11 


* Gain. 
1The weight of this fibre was reduced approximately by one half when degummed and 
freed of shive. 


Decorticating. Machine B 


Machine B deseeded and decorticated the unretted flax at one and the 
same operation. The seed pods and root ends were broken from the straw 
by a set of fluted feed rollers. The seed, seed pods and root ends fell under 
the machine together, while the straw was passed through the machine and 


Fig. 2.—The comparative lengths of three of the different lots of un- 
retted flax straw and the length of the fibre obtained from each. (1) 
Gibson fibre, (2) Gibson straw, (3) Belleville fibre, (4) Belleville straw, 
(5) Clemson fibre, (6) Clemson straw. Decorticated on Machine B. 





€ 
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decorticated. Fig. 2 presents graphically the relative percentages of the 
nine lots decorticated on Machine B; whereas Table 2 shows in percentage 
the results obtained and their average. 

Percentages of seed—The percentages of seed (Table 2) are all some- 
what low. The seed shattered off in shipping, storing, hauling to the 
decorticating machine, putting out to dry before decorticating, and taking 
up after drying. However, the proportion of seed loss in handling should 
be about the same on all lots except the Cumberland, Tennessee, lot which 
seemed to have been shattered worse than any of the others. This probably 
accounts for the low percentage of seed on that lot. 


N . 
TABLE 2 
Percentage chaff, seed, fibre, tow, shive and invisible loss on nine lots of 


unretted flax straw decorticated by Machine B.1 








Chaff | 
Straw and | 4 Shive | Invisible 
Lbs. root } ( % % 


| } Loss % 
| ends “% 





A. T. Johnson 3625 | 19.23 9.63 | 25.85? 34.15 | 5.32 
Wenona 693 | 14.57 9.09 | 20.49 9.67 | 39.11 | 7.07 
Va. Ag. Exp. St. 2291 | 16.37 9.21 | 26.36 7.86 | 34.26 | 5.94 
Cumberland 2792 | 20.52 6.20 | 22.92 | 13.47 | 34.53 | 2.36 
Gibson 4170 | 19.59 | 12.51 | 18.90 | 10.34 | 32.71 | 5.95 
Raleigh 990 | 18.89 9.50 | 20.00 | 10.30 | 38.48 | 2.83 
Florence 2277 | 20.07 7.16 | 19.15 | 11.46 | 36.93 | 5.23 
Clemson 2239 | 18.98 8.13 | 19.65 5.94 | 42.30 | 5.00 
Belleville 2844 | 19.16 | 10.02 | 21.66 9.67 | 37.45 | 2.04 

Total 21921 
Average 18.60 9.54 | 21.66 9.39 | 36.66 | 4.15 





























1 Spptexmnetely 22,000 pounds of unretted straw were decorticated. , } 
2 This fibre, when degummed, showed a further loss of approximately 58% of its weight. 


All the seed was cleaned on improvised equipment. The seed and seed 
pods were run between two hard rubber rolls to crush the pods. The broken 
pods and seed were then run through a sifting and blowing machine. The 
large particles that went through the sieve with the seed were blown out, 
leaving the seed fairly clean. The Gibson, N. C., lot was cut instead of 
being pulled and the straw was very short. This probably accounts for its 
relatively high percentage of seed. 

Fibre.—The fibre from the unretted flax decorticated on Machine B 
showed a variation per lot from 18.9% low to 26.36% high. The percentage 
of fibre delivered from the decorticating machine should, however,-be an- 
alyzed in relation to the data on subsequent processes. The gum that is 
left in the fibre in decorticating is of course included in the weight of the 
fibre and the percentage of fibre obtained from that machine is correspond- 
ingly higher; however, when this fibre is degummed in the subsequent 
process, its loss will be greater than in the case of the fibre which lost more 
of its gum in the decorticating process. Therefore, the total loss in de- 
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corticating and in degumming should be considered in determining the per- 
centage of treated fibre that may be obtained from the unretted flax straw. 
The fibre of the A. T. Johnson lot lost approximately 58% of its weight 
when degummed chemically. 

Machine settings must also be taken into consideration. If the de- 
corticating machine is set to do more breaking, more gum, tow and shive 
will be knocked out. If the machine is set to do less breaking, less gum, 
tow and shive will be knocked out. Thus the weight of fibre delivered is 
changed materially with changes in machine setting. 

Tow.—Weather and the dryness of the straw are further factors in- 
fluencing the relative percentages of fibre and tow in unretted flax. If the 
straw is dry or the weather is cold, the wood can be knocked out of the 
fibre with less breaking. If conditions are the reverse, more breaking is 
necessary to clean tie fibre of shive. When more breaking is necessary, 
there is a higher percentage of tow, as more of the fibres are broken into 
short lengths. 

Shive.—The percentage of shive varies with the diameter of the straw 
and with the amount of shive not cleaned from the fibre and tow. 

Invisible loss—The straw of each lot was dried in the sun after weigh- 
ing and before decorticating. Some lots had more sun than others, and 
hence some dried more than others between the time weighed and decorti- 
cated. Some were run on drier, windier days than others. This drying 
out accounts for most of the invisible loss in decorticating. Some of the 
invisible loss, however, was due to seed shattering off in handling, and to 
gum and dust floating off in the air. G 

The various facts discussed under the preceding subheadings probably 
account for some of the variations in percentages (Table 2) that cannot 
be accounted for from the quality of straw run, 


Labor Cost of Decorticating. Machine B 


In calculating the labor cost of decorticating unretted flax on Machine 
B, no charge was made for supervision or for cleaning seed. Twenty cents 
per hour per operative was charged for labor to operate the machine. It 
took three operatives to run the machine; one to feed, one to take off the 
fibre and one to handle straw, open bundles, and tie up fibre. Even though 
automatic equipment were added to clean the seed and tow, three men would 
still be necessary to operate the machine used in this test. Table 3 shows 
the labor cost on four of the individual lots and on the total straw run. 

The principal costs other than labor were the time used in weighing up 
and starting new lots, the power consumed, and supplies and repairs of 
machine. After Machine B had run about five tons of straw, a complete 
overhauling was necessary. The above items in this paragraph were not 
ineluded in figuring labor cost in Table 3. 

Production and hence labor cost are affected by the quality of flax straw 
being processed on this decorticating machine. The length of the straw, 
its size, degree of dryness, and whether it is straight or tangled are im- 
portant factors. With a given amount of labor, more long, large, dry, 
straight straw can be fed and cleaned faster and better in a given time 
than shorter, smaller, damp, tangled straw. 





Experimental Studies in Flar 


TABLE 3 


> 


Labor cost per pound of fibre from unretted flax decorticated on Machine B. 








Total Labor cost | Labor cost 
labor perlb. | per lb 
cost 2 straw | fibre 


ee Straw Fibre ! Hours 
: Lbs. Lbs. run 





Raleigh 990 | 198 | 12 |$ 7.20 | $0.0073 | $0.0364 
Clemson 2239 | 440 | 31 | 18.60 | 0.0083 | 0.0423 
Belleville, Ga. 2844 | 616 | 46 | 27.60 | 0.0097 | 0.0448 
Gibson 4170 | 788 | 76 | 45.60 | 0.0109 | 0.0579 

Total 9 lots 21921 | 4801 | 318 | 190.80 | 0.0087 | 0.0397 


























1This fibre had a further loss in weight of 58% when degummed. 
?'Three laborers at 20 cents per hour. 


Chemical Degumming 


The ax fibre which has been separated from the woody part of the 
unretted straw by the decorticating machines is now ready for the process 
of degumming whereby waxes and gums are removed chemically. The fibre 
turned out by the decorticating machine is coarse and stiff, the individual 
fibres being gummed together with some shive clinging to them as well. 
3efore this fibre can be spun, this gum and shive must be removed, so that 
the individual fibres may be released and become sufficiently soft and fine 
to permit processing. Five experiments on methods of degumming fibre 
of unretted flax and one experiment on unretted flax straw were made, the 
results of which are set forth below. 

Degumming Experiment No, 1.—In this first degumming experiment 
fibre from unretted flax was boiled one hour in water to which had been 
added 5% olive oil soap, 4% of softening oil and %2% of sodium per- 
borate, after which the fibre was taken out of the solution, washed until 
white and then dried. The two lots of fibre (Swannanoa and Raleigh) 
used had been decorticated on Machine A and had too much shive in them 
for best results. The average loss in weight in degumming this fibre was 
35.7%. The excessive amount of shive left in the fibre had to be cleaned 
out before spinning. This resulted in an excessive manufacturing loss in 
the carding process. The cost of this degumming process on so small a 
scale could not readily be determined. 

Degumming Experiment No. 2.—In the second degumming experiment 
the following formula was used: (1) Wash fibre in water 76° to 80° F. 
until water is clear. (2) Use 1% caustic on weight of goods in water and 
raise to 120° F. for 1% hours. (3) Wash out caustic with water 180° F. 
until neutral. (4) Add 4% oxalic acid for 15 minutes for souring. (5) 
Wash out and dry. 

The fibre used in this experiment was from the same two unretted lots 
of flax as used in degumming experiment No. 1 (Swannanoa and Raleigh). 
The loss in weight of the fibre under this process was 13.8%. Under de- 
gumming process No. 2 there was a smaller loss in fibre than under process 
No. 1. However, on the other hand, loss in carding under process No. 1 
was considerably less than that under process No. 2. The total loss in the 
weight of fibre on degumming and carding is approximately the same for 
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the two lots degummed by processes Nos. 1 and 2, As was the case in 
process No. 1, the cost of process No. 2 could not be determined with any 


degree of accuracy. 

Degumming Experiment No. 3.—The third process for degumming was a 
variation of process No. 2. The formula follows: (1) Wash in water 76° 
to 80° F. until water is clear. (2) Boil for five hours in 1%% caustic at 
240° F. and 21 Ibs. pressure. (3) Wash out until water is neutral. (4) 
Add 1% sodium silicate to make alkaline. (5) Add 2% peroxide for bleach- 
ing and allow to circulate 4 hours. (6) Wash out and dry. 

The fibre used in this experiment was from the unretted flax of the 
Belleville lot, decortieated on Machine B. The bleaching was not a success. 
The fibre showed a loss of 36.11% in processing. This loss was greater than 
that under process No. 2, but about the same as that under process No. 1. 
The fibre from process No. 3 was very harsh and wiry and broke up very 
badly in the cotton carding machine. 

Degumming Experiment No. 4.—The fourth degumming experiment 
was conducted at Lee, Mass., by the makers of Machine B. The fibre used 
was from the unretted flax of the A. T. Johnson, the Clemson, and other 
lots, decorticated on Machine B. Under this degumming and softening 
process the fibre showed a loss in weight of 58.29%. This loss is much 
higher than any of the others; however, the loss at the cotton cards under 
this fourth treatment is considerably less than under processes Nos. 1, 2 
or 3. This fibre was softer than that from any other process but very 
weak. The formula used in degumming was not furnished to the Flax 
Committee. 

Degumming Experiment No. 5.—A fifth degumming experiment was 
conducted by a private research organization in the Middle West. A small 
sample of fibre from unretted flax grown at Clemson and decorticated on 
Machine B was used. This fibre showed a loss of 46% in degumming. 
The amount treated by this method was not sufficient for a manufacturing 
test. The fibre seemed to retain its strength but was too coarse and stiff 
to permit spinning it on cotton equipment without mixing it with cotton. 
The degumming formula was not submitted. 

Degumming Experiment No. 6.—This sixth degumming experiment was 
run by the same organization as Experiment No. 5. Unretted flax straw 
which had not been decorticated was used in this test. This degumming 
was done on a very small scale. Some straw from the Clemson lot and some 
from the Belleville lot were treated separately. The formula was not 
given. There were two principal operations in this process. The flax straw 
was first boiled for one hour in a solution, then taken out and immediately 
put into another solution and boiled one hour. This degummed straw, when 
dried, was somewhat the color of the flax straw, water-retted at Clemson. 


However, it was slightly sticky. 


Water-Retting Experiment 


The retting of flax straw is a biological process whereby the flax gums, 
the thin wall tissues and bark are decomposed by a series of bacteria, so 
that the fibre can more readily be separated from the wood and more easily 
split up into individual, fine fibres. The chemical degumming described in 
the above experiments is proposed as a substitute for water retting. Por- 
tions of the Swannanoa and Wenona lots were water-retted. The retting 
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was done by soaking the flax straw in a conerete pool of water for seven 
days after which the straw was taken out of the water and dried in the sun. 
It was then ready for scutching. There is some loss in weight in the 
retting process; that on the Swannanoa lot was 29.44%, and on the Wenona 
lot, 31.99%. 

Portions of this water-retted straw of each lot were scutched on Ma- 
chines A and B, respectively. The process whereby the fibre is separated 
from the woody part of the flax straw is termed ‘‘ decorticating’’ as applied 
to unretted flax, and ‘‘scutching’’ as applied to water-retted flax. Machine 
A produced 18.15% of fibre from Swannanoa and 14.52% from Wenona. 
Machine B produced 30.06% from Swannanoa and 23.85% from Wenona. 
The figures are based on water-retted straw which had already lost about 
10% seed and 30% in retting. Linen manufacturers reported that these 
samples were not well retted, were poorly seutched, and contained much 
short fibre. ; 


Summary 


Purpose.—These experimental studies in flax were made with a view 
to finding out the possibilities of flax manufacture in the United States. 
Specific study was to be made of a new method of degumming flax whereby 
chemical treatment is substituted for water-retting. 

Studies made.—The studies made included the decorticating of un- 
retted flax by two mechanical methods; the degumming of unretted flax 
fibre chemically by five methods; degumming by water-retting; and various 
manufacturing tests on cotton, woolen and woolen waste equipment of 100% 
unretted and water-retted flax and of flax and cotton mixtures. 

Flax tested.—The flax tested was of known variety grown under known 
conditions in eleven different places in the United States in 1934. Fig. 2 
shows the relative length of the straw and of the fibres of some of these 
lots of flax tested. All manufacturing data in this report are to be studied 
in relation to the field production data which are given in Part I. 

Basis of findings.—Findings are based primarily on quality of product 
and cost of manufacture. 

Decorticating.—The percentage of unretted flax fibre for the three 
lots decorticated by Machine A averaged 11.6%; 21.7% of unretted fibre 
was the average for the nine lots decorticated by Machine B. The product 
from Machine A was practically all long fibre, whereas the product from 
Machine B contained both long and short fibre. This accounts for some of 
the difference in fibre yield from the two machines. These percentages of 
unretted flax fibre at the decorticating machine must be considered in rela- 
tion to the subsequent process of degumming. 

Chemical degumming.—The loss of weight in unretted flax fibre de- 
gummed by experiment No. 4 was approximately 58%. This loss was 
based on the amount of unretted flax fibre delivered by Machine B. 

From these tests no definite conclusions may be drawn as to the com- 
parative merits of the different chemical degumming processes. The fibre 
degummed by experiment No. 4 was softer but also weaker, whereas fibre 
degummed by some of the other formulae appeared stronger, but was too 
coarse and stiff to be spun unless mixed with cotton. 

Usable fibre——The amount of usable fibre for spinning purposes was on 
an average approximately 9%, based on the weight of unretted flax straw. 
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In other words the losses in decorticating and degumming amounted to ap 
proximately 91% of the original weight. 

Cost.—Table 2, which presents data on decorticating of flax by Machine 
B shows an average yield of approximately 22% unretted flax fibre. At 
$20 per ton to the grower for unretted flax straw and excluding charges 
for power, repairs, and interest on investment, the cost per pound of usable 
degummed fibre, prepared for manufacturing purposes by methods used in 
this test, was 23.8 cents per pound. When charges such as power, repairs, 
supplies and interest on investment are added to this cost of 23.8 cents per 
pound usable fibre, the final cost appears prohibitive for textile purposes 
in terms of 100% flax. However, future improvements in mechanical 
methods of decorticating and in chemical methods of degumming may enable 
100% flax to be run on cotton and woolen equipment profitably. 

Water-retting.—Two lots of flax were water-retted. There is a loss in 
weight in retting; in one case it was 29.44% and in another, 31.99%. When 
portions of these lots were scutched on Machine A 18.15% of fibre were 
produced from the water-retted straw that had showed the least loss in 
weight, and 14.52% from the other; with Machine B the fibre production 
was 30.06% and 23.85% respectively. Fig. 3 shows uneven roving made 
from 100% water-retted flax and from a 50-50 mix of cotton and water- 
retted flax. 

(To be continued) 


Reports of Textile Foundation Fellows 


HE Textile Foundation has prepared, for distribution to those inter- 
7 ested, a loose-leaf booklet containing titles and descriptions of reports 

of its research fellows that were published prior to 1936. All but 
seven of the 49 reports listed were published in Tertile Research, and 
all of the former have been abstracted and indexed in this magazine. <A 
list is printed in the booklet of 24 libraries throughout the country where 
reports published in Teatile Research may be referred to. The Foundation 
ealls attention to the fact that a limited number of reprints of the reports 
are available for complimentary distribution, requests to be addressed to 
the Textile Foundation, Commerce Bldg., Washington, D. C. 


**So far as I can see, from my somewhat limited outlook, the situation 
within the United States, I cannot find any evidence that technological un- 
employment can fairly be made the goat for the present situation to any ap- 
preciable degree. Distressing individual cases occur and greatly distort the 
perspective of writers who come into contact with them and who do not see 
the counterbalancing gains. The complaint long antedates the scientific 
age, and I think a little reading of history shows that it has always been 
enormously overdone.’’ From Address of Dr. Robert A. Millikan to U. 8. 


Institute, Nov. 14, 1935. 
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Frpres (SYNTHETIC AND NATURAL) AND FIBRE 
ANALYSIS 


ALLWORDEN’sS Reactions: Causes. K. Stirm and H. Colle. Textilber., 
1935, V. 16, P. 585-6, 667-8, 795-8. 


After a review of the literature on Allwérden’s reaction, the point is 
stressed that Allwérden’s ‘‘elasticum’’ theory and explanation of the phe- 
nomena have not been confirmed by other workers. The authors are of 
the opinion that the membrane bounding the Allworden swelling is not an 
actual skin, but merely the beundary line of two liquids having different 
light refraction and viscosity. Spottel’s theory that Allwérden’s reaction 
consists of a swelling out, lifting off and gradual disintegration of the 
cuticular cells is criticized. Employing methods similar to those of All- 
worden, the authors isolated a substance of carbohydrate nature which 
gave an osazone of the glucosazone type rather than of the galactosazone 
type suggested by Allwérden. They demonstrated, as did Allworden for 
his ‘‘elasticum,’’ that the carbohydrate can be removed in the milling 
process, but they could not definitely confirm his view that this was the 
substance which reacted with the chlorine water. By extending their 
chemical investigations to include a consideration of the nitrogenous con- 
stituents coming into solution during bromination and chlorination, they 
found that both cystine and tyrosine did so, the amounts varying accord- 
ing to whether bromine or chlorine was used. Thus while confirming All- 
worden’s assertion of the presence of a carbohydrate-like group in the 
wool, they postulate the presence of glucosamine and suggest that All- 
worden’s reaction is due to the cleavage, swelling and solution of the amino 
acid constituent of glucosamine. (From J. 7. I., Dee. 1935, P. A606.) (C) 


ARTIFICIAL Woon. Fritz Ohl. Aunstseide, 1935, V. 17, P. 78-82. 


Description and discussion of new methods for producing artificial 
wool-like fibres consisting of a fibre core with an outer layer produced sub 
sequently. The discussion concerns primarily cellulose acetate rayon the 
surface of which has been changed by partial saponification. (From C. A., 
1935, V. 29, Col. 7664.) (W) 
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BAST-FIBRE INDUSTRY: CONSUMPTION OF RAW MATERIALS IN THE GERMAN. 
Willy Miiller. Spinner u. Weber, 1934, V. 52, No. 38, P. 6-7. 


A survey dealing with various steeping and degumming operations in 
an attempt to make Germany independent of non-German raw materials. 
(From C. A., 1935, V. 29, Col. 8339.) (W) 


CELLULOSE AND Its Fisres. J. S. Brown, Tex. Col., July, 1935, P. 441. 


A summary of the symposium of the American Chemical Society at 
New York on April 25, 1935, including the chemical structure of cellulose, 
physical structure of fibres, especially cotton, and recent additions to knowl- 
edge of these subjects. (C) 


CELLULOSE: DEGRADATION IN NITRATION AND DENITRATION PROCESSES. S. 
Rogowin and M. Schlachover. Angew. Chem., 1935, V. 48, P. 647-50; 
J. T. 1., Dee. 1935, P. A645. (C) 


CELLULOSE Ester SOLUTIONS: FILAMENT Drawine Capacity. T. Naka- 
shima and M. Negishi. J. Soc. Chem. Ind., Japan, 1935, V. 38, P. 
178-9B; J. T. I., Sept. 1935, P. A445. (C) 


CELLULOSE IN SCHWEITZER’S REAGENT. H. Staudinger and B. Ritzenthaler. 
Ber. Deutsche Chem. Ges., 1935, V. 68, P. 1225. 


It was found that cellulose can be several times precipitated from solu- 
tion in Schweitzer’s reagent and redissolved in the same reagent without 
appreciably lowering its viscosity. This is held to show that the cellulose 
dissolves as macromolecules, not as aggregates of particles of low molecular 
weight. (From J. T. I., Sept. 1935, P. A464.) (C) 


Moist CELLULOSE: DIELECTRIC ConsTANT. G. H. Argue and O. Maass. 
Canadian J. Rsch., 1935, V. 13, P. 156-66; J. T. I., 1935, Dee. 1935, 
P. A647. (C) 


NITROGENOUS CoTTON CONSTITUENTS: IDENTIFICATION. M. M. Tschilikin. 
Sa Rekonstr. textilnoi Prom., 1933, V. 12, No. 6, P. 28-37 (through 
Chem. Zentr., 1935, ii, P. 1042). 


The nitrogenous substances that can be removed from vegetable fibres 
by caustic alkali are mostly di- or poly-peptides. The author has isolated 
dimethoxyphenyl-a-aminopropionic acid from raw cotton. (From J. 7. I., 
Dec. 1935, P. A636.) (C) 


PROTEIN FIBRES: TITRATION CuRVES. Dorothy Jordon-Lloyd and P. Betty 
Bidder. Trans. Faraday Soc., 1935, V. 31, P. 864-8. 


A study of the fibrous proteins, collagen, silk fibroin and horse hair, 
shows that, with increasing compactness of fibre structure, there is an in- 
creasing extension of an iso-electric zone within which combination with 
acid or alkali does not occur or only occurs to a very limited extent. At 
pH values less than 3 or greater than 11.5 there is a sudden increase in the 
amount of acid or alkali combining with the protein that is not determined 
by the amino-acid constitution of the protein. Even between the iso-electric 





Abstracts 301 


point (or zone) and the pH values of 3 and 11.5, the titration curves are 
influenced not only by amino-acid constitution but also by the structure of 
the fibres. (From J. T. I., Sept. 1935, P. A470.) (C) 

RAMIE FIBRES: PREPARATION OF WELL-CRYSTALLIZED. Louis Brissaud. 
14me Congr. chim. ind., Paris, Oct. 1934, 4 pp. 


Strong ramie fibres giving good X-ray diagrams are obtained by boil- 
ing gently at atm. pressure for 1 hr. with a soln. contg. 2% NH, and 2% 
Na,SO,, washing, repeating the boiling and washing, boiling 1 hr. with a 1% 
Marseille soap soln. and giving a light bleaching (2-3 min.) in an acid 
NaOCl liquor. (From C. A., 1985, V. 29, Col. 6065.) (W) 


Raw Woo.: IMPROVEMENT IN THE WASHING OF. Jean Vallée. 14me 
Congr. chim. ind., Paris Oct. 1934, 12 pp.; ef. C. A., 1934, V. 28, Col. 
5991; 1935, V. 29, Col. 6431. 


The acid washing of wool, while quite feasible and simple from a 
technical standpoint, would entail heavy financial outlay because it would 
necessitate considerable changes in the equipment of existing installations. 
4 is possible to carry out the washing in a practically neutral bath (pH 
about 8) with existing equipment. The bath is obtained with alkalies such 
as Na,CO, by addn. of suitable emulsifying agents (designated by the trade 
name ‘‘Salubrex’’; their exact nature is not disclosed) which prevent hy- 
drolysis and of heavy hydrocarbon solvents which produce a decrease of 
about 10° in the m. p. of the wool grease. The wool can thus be treated 
for a fairly prolonged period at 45° without danger of injuring the fibre; 
this results in a higher yield of a better-grade product with a lower con- 
sumption of reagents. Tables give the results of the application of the 


process on a com. scale to the production of about 400 tons of wool. (W) 


Il. Yarns Ann Faprics 


ACETATE RAYON: EFrrect oF Ligut on. D. A. Eichler. Mell. Textilber., 
1935, V. 16, P. 429-31. 


When exposed to daylight, acetate rayon (I) deteriorates less than 
natural silk or other types of rayon. Various materials tried as protective 
agents for I against light are described. (From C. A., 1935, V. 29, Col. 
7084.) (W) 


ARTIFICIAL SILK THREADS: DETERMINATION OF THE TENSION AND SMOOTH- 
NESS OF. W. Weltzien. Monatschr. Teztil-Ind., Trade Issue II, V. 
50, P. 37-41. 


The method and app. are discussed. In general, for unsized rayons, 
acetate rayons show the greatest adhesion, viscose rayons less and Cu rayons 
the least. Five linseed-oil sizes were found to decrease the adhesion of the 
viscose rayon 30% and that of acetate rayon 50%. With Cu rayon one 
linseed-oil size lowered the adhesion while the other four increased it 
slightly. A sixth linseed-oil size yielded relatively high adhesion values 
in all cases. The water-sol. sizes showed generally a decrease of the adhe- 
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sion which was not as great as that produced by the linseed-oil sizes, Ad- 
hesion measurements are capable of fixing numerically many properties 
which are of interest to the industry, e.g., the smoothness. Various possi- 
bilities of utilizing this method are pointed out. (From C. 4., 1935, V. 29, 
Col. 8346.) (W) 


CELLULOSE ACETATE Rayon: Sizinc. L’Ind. Text., 1935, V. 52, P. 311-12. 


A size composed of casein, dextrin and dextrose or other suitable hy- 
groscopie substance is recommended for cellulose acetate rayon. The 
preparation of such a size is briefly described. The preparation of linoxyn 
and linseed oil sizes is discussed. (From J. T. J., Oct. 1935, P. A495.) 


(C) 


CLOTH SHRINKAGE: SOME PROBLEMS OF. N. Cryer. J. T. I., Sept. 1935, 
P. P331-40. (C) 


Corton FisrE CONTROL WITH SPECIAL REFERENCE TO HIGH DRAFTING 
MetHops. H. Bromiley. J. T. I., July, 1935, P. P215-46. (C) 


Corron YARN: EFFECT OF HUMIDITY ON STRENGTH AND EXTENSION OF. 
D. F. Kapadia. Indian Teztile J., 1935, V. 45, P. 266-70. 


Different varieties of cotton are affected differently by humidity. 
The effect is less-for finer counts spun with a higher measure of twist 
const. than for coarse counts spun from the same cotton. Ballistic tests 
do not agree with single-thread tests. For a change of 10% R. H. the 


strength of yarn tested in singles was affected to the extent of 3.03% of 
the strength at 70% R. H., and the change in extension value was 6.441% 
of the extension value at 70% R. H. For a change of 10% R. H., the 
strength of yarn as detd. by ballastic tests was affected to the extent of 
3.84% of the strength at 70% R. H. Theories of moisture absorption by 
cotton fibres are reviewed. (W) 


CREPE FABRICS: CAUSES OF IRREGULARITY IN. W. Weltzien and H. Gorner. 
Monats. Seide u. Kunstseide, 1935, V. 40, P. 74-8. 


Irregular creping is due chiefly to variations in yarn twist and to 
variations in properties of yarns of the same twist caused by irregularities 
in twisting, sizing or other preliminary processes. Such variations can 
be detected by studies of the extensibility of the yarns before and after 
the boiling process. (From J. T. I., June, 1935, P. A305.) (C) 


CREPE-YARN PROBLEM. Schmid. Monatschr. Teztil-Ind., 1935, V. 50, 
P. 132-3. 


Two new machines are shown and described which are used for the 
manuf. of crepe yarns. (From C. A., 1935, V. 29, Col. 6764.) (W) 
DERMATITIS IN RELATION TO KNITTED WOOLEN Goons. S. R. Trotman. 

J. Soc. Dyers Col., 1935, V. 51, P. 284-7. 


There are many types of dermatitis, but all may be classified ac- 
cording to their effective causes: (1) phys. irritants, (2) chem. irritants 
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and (3) micro-organisms. Diagnosis of the cause is difficult and not 
always reliable. A no. of phys. aud chem. irritants are mentioned. (From 
C. A., 1935, V. 29, Col. 6766.) (W) 


DESIZING AND DEFINISHING TO A COMPLETELY NEGATIVE IODINE TES’. 
OPTIMUM TEMPERATURE FOR THE USE OF DrAsTAFor. H. Fritsch. 
Mell. Textilber., 1935, V. 16, P. 657. 


For the complete removal of starch from starched cotton, 10 g. cotton 
was treated with 1 1. of soln. contg. 2 g. diastafor of 35,000 units. The 
optimum temp. was found to be 54-6°. Subsequently the cotton was 
treated by boiling with 2° Bé. KOH for 2 hrs. If the sizing contains any 
fatty substances they are first removed either by a caustic treatment fol 
lowed by an acid treatment, or by detergents. (From C. A., 1935, V. 29, 
Col. 8346.) (W) 


DISCOLORATION OF MATERIALS CONTAINING CELLULOSE THROUGH CONTACT 
WITH VULCANIZED RUBBER, AND THE CAUSES OF SUCH DISCOLORATION. 
Werner Esch. Gummi-Ztg., 1935, V. 49, P. 628. 


Expts. on the discoloration of cotton thread by vulcanized rubber in 
contact showed that it is possible to formulate mixts. contg. org. acceler- 
ators and an anti-oxygen which do not cause cotton to discolor. (From 
C. A., 1935, V. 29, Col. 8399.) (W) 


DRYING MACHINERY. T. J. Horgan. Chem. § Ind., 1935, P. 913-24. 


A description of various types of rotary dryers, shell, louvre, ete., 
and of the vertical type of turbo-dryer. (From J. T. J., Dec. 1935, P. 
A626.) (C) 


TWISTLESS YARNS: Propuction. J. W. Hutchinson. Tex. Mere., 1935, 
V. 96; PB. 27. 


A new method due to J. Brandwood, for securing twistless cotton yarn 
of superior strength and softness, consists in placing the cheeses in a cham- 
ber containing water to which is added a 14%% emulsion of linseed oil in 
water. The liquid is pumped through the cheeses for 20-30 minutes, and 
then by means of a vacuum pump air is drawn through to eliminate any 
excess of the emulsion. The cheeses are removed to a drying chamber at 
60° C., and as the water evaporates it leaves a deposit of oil evenly dis- 
tributed throughout the cheeses. The yarn is finally de-twisted. (From 
J. T. 1., Sept. 1935, P. A450.) (C) 


UNSHRINKABLE Woo... L. Meunier. Rev. Gen. Mat. Col., 1935, V. 39, P. 
154 (through J. Soc. Dyers and Col., 1935, V. 51, P. 265); J. 7. 1, 
Oct. 1935, P. A512. 


The priority of the process of E. P. 417,719 (see J. T. I., 1935, P. 
A97) for the manufacture of unshrinkable wool by chlorinating with dry, 
gaseous chlorine, instead of with hypochlorous acid, is disputed. Meunier 
quotes as evidence against the priority the conclusions from a communiea- 
tion in collaboration with H. Latreille (Chim. et Ind., 1923, V. 21, P. 636). 


(C) 
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VIScOSE RAYON YARN: EFFECT OF REGAIN ON THE TENSILE STRENGTH AND 
ELONGATION oF. Harry C. Brown. L. T. I. Bulletin, Nov. 1935. 


Plots of regain and breaking strength indicate that decrease in break- 
ing strength is approximately proportional to increase in regain. Plots of 
regain and elongation show that the change in ultimate per cent elonga- 
tion is approximately proportional to change in regain. (C) 


Woot MATERIALS: VARIOUS PROBLEMS IN THE EXAMINATION OF. W. 
Schramek. Monatschr. Teatil-Ind., 1935, V. 50, P. 189-92. 


In a study of the damage to wool caused by chemicals it was found 
that the so-called qual. rapid methods as the Allwérden reaction, the dyeing 
with methylene blue and the Markert-Krais Viertel (M. K. V.) reaction are 
either not sufficiently sensitive or unsuitable for the testing of the alk. 
action on woolen hair or else give entirely contradictory results. The 
diazo reaction of Pauly and Binz (P. B.) is the only rapid method which 
gives a sure indication of the chem. damage of the woolen fibre. The 
method is briefly stated together with certain precautions that must be ob 
served. (From C. A., 1935, V. 29, Col. 7663.) (W) 


YARN TESTS: INTERPRETING THE RESULTS or. A. H. Milnes. Tex. Mfr., 
May 1935, P. 198. 


Examples are given of some methods of analyzing results of yarn tests, 
with particular reference to the Moscrop Testing Machine. (C) 


III]. CHremicaL AND OTHER Processtne (Nor 
OTHERWISE CLASSIFIED ) 


ALUMINUM (VESSELS) IN BLEACHING PROCESSES WITH HYDROGEN PEROX- 
IDE. R. W. Miiller. Deut. Fdrber-Ztg., 1934, V. 70, P. 327-8. 


In Al vessels aq. H.O, lost only 4-5% of its 0 in 24 hours (approx. 
the same as in porcelain or glass). (From C. A., 1935, V. 29, Col. 6432.) 
(W) 


ANALYTICAL METHODS: REVIEW OF RECENT—WITH SPECIAL APPLICATIONS 
To TEXTILE ANALYSIS. Irving W. Grote. Am. Dye. Rptr., Jan. 13, 
1936, P. 14. 


A short summary of some of the newer methods will be given, espe- 
cially those developed in the bio-chemical field, and including: (1) Oxida- 
tion reduction indicators with their possible textile application in determin- 
ing the strength of bleach, reducing and oxidizing baths, (2) Absorption 
indicators and their application and (3) Micro and Spot Analysis. (C) 


ATMOSPHERIC SULFUR: INFLUENCE OF—ON DYESTUFFS AND Fasrics. A. T. 
King. Soc. Chem. Ind., Chem. Eng. Group, Proc., 1933, V. 15, P. 99- 
102; C. A., 1935, V. 29, Col. 7081. (W) 
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Azo Dyes. I. A. Rollett, N. Kunzelmann and M. Balog. Monatsh., 1935, 
V. 66, P. 193-6. 
A general introduction, discussing the influence of substituents on the 
color of azo compds. (From C. A., 1935, V. 29, Col. 8335.) (W) 


Azoic CoLors on Corton: SOME OBSEKVATIONS ON FASTNESS PROPERTIES 
RELATIVE TO SOAPING AFTER-TREATMENT. H. Blackshaw. ./. Soc. 
Dyers Col., 1935, V. 51, P. 309-12; ef. C. 4., 1935, V. 29, Col. 6429, 
7661. (W) 


BACTERIAL DESIZING AGENTS: APPLICATION. J. E. Evans. J. Soc. Dyers 
§ Col., 1935, V. 51, P. 318-20; J. T. I., Dec. 1935, P. A625. (C) 


BLEACH: DEVELOPMENT OF THE QUICK OR CONCENTRATION. RESULTS OF 
SCIENTIFIC STUDIES IN BLEACHING IN THE YEARS OF 1921 TO 1923. 
Carl G. Schwalbe and Hermann Wenzl. Angew. Chem., 1935, V. 48, 
P. 557-61. 


The following subjects are discussed (1) the bleaching of textiles, 
(2) hollander bleaching of pulp, (3) tower bleach and bleaching of sus- 
pensions with high solid conen., (4) centrifugal bleaching, (5) sheet 
bleach, (6) the scientific principles of a theory of the bleaching process 
and (7) patent literature. Fifteen references. (From C. A., 1935, V. 29, 
Col. 7526.) (W) 


BLEACHING OF Rayon. E. Klenk. Kunstscide, 1935, V. 17, P. 179-80. 


General information is given about the use of H,O, as a bleaching 
agent for rayon. In comparison with Cl bleaches it is stated that the 
H,O, bleach has better purifying action, gives an equal degree of whiteness 
and involves no danger of injury to rayon through the use of overconens. 
of the agent. (From C. 4., 1935, V. 29, Col. 7665.) (W) 


BLEACHING TECHNIC: RECENT RESEARCH AND DEVELOPMENTS IN. A. H. 
Pettinger. Tex. Col., 1935, V. 57, P. 317-19; C. A., 1935, V. 29, 
Col. 6766. (W) 


CALCIUM-SOAP-DISPERSION PROPERTY OF THE MODERN SYNTHETIC DETER- 
GENTS. II. Kurt Lindner. Monatsehr. Textil-Ind., 1935, V. 50, P. 
120-2, 145-6; C. A., 1935, V. 29, Col. 4853, 6068. (W) 


CELLULOSE: EFFECT OF REDUCED VAT DYES ON THE HYPOCHLORITE OXIDA- 
TION OF. H. A. Turner, G. M. Nabar and F. Scholefield. J. Soe. 
Dyers Col., 1935, V. 51, P. 5-21; ef. C. A., 1935, V. 29, Col. 2363, 
7079. (W) 


CHEMISTRY OF TEXTILE WATER SuPPLY. I. A REVIEW OF OLD AND NEW 
METHODS, OF PURIFICATION AND SOFTENING. II. USE oF SopdIuM 
ALUMINATE. Pegasus. Tex. Col., 1935, June, P. 371; Sept., P. 598; 
Oct., P. 674. (C) 
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CHLORINATION OF Woo. II. H. Utaka. Repts. Imp. Ind. Resch. Inst. 
Osaka, Japan, 1934, V. 16, No. 4, 51 pp. 


Theory and mechanism of chlorination of wool and of wool and 
muslin are discussed. (From C. A., 1935, V. 29, Col. 7664.) (W) 


CHROMATE EVALUATION OF RONGALITE. W. F. Pond. Tex. Mfr., 1935, 
V. 61, P. 249. 


The chromate method of testing the reducing ability of Rongalite 
(NaHSO,CH,O) is claimed to be more accurate than the I method. (From 
C. A., 1935, V. 29, Col. 8340.) (W) 


COMBINATION BLEACHES. A. Bresser. Z. ges. Teatil-Ind., 1935, V. 38, 
P. 495. 


Combination bleaches are O and Cl bleaches, the action of which is 
increased by the use of various intermediate baths contg. reducing agents 
such as Na,S.O, Two such schemes are given, and the advantages of the 
combination bleaches over the older procedures are described. (From 
C. A., 1935, V. 29, Col. 8340.) (W) 


CoTToN: METHODS OF DIFFERENTIATING BETWEEN MERCERIZED AND UN- 
MERCERIZED. Sigurd Kohler. Tek. Tid. Uppl. C, Kemi, 1935, V. 65, 
P. 36-40, 47-8; C. A., 1935, V. 29, Col. 6067. (W) 


DAMAGE IN Woo. Goops. A. J. Hall. Jer. Col., Dee. 1935, P. 831. 


Wool, consisting as it does of keratin, a complex substance containing 
both nitrogen and sulphur, is comparatively easily damaged by exposure to 
various influences such as sunlight, alkalis, acids, and oxidizing agents. 
Such damage decreases the durability of the wool and at the same time it 
can affect its chemical reactivity and dyeing properties. All of these 
changes are of considerable importance to those dealing with the process- 
ing or selling of wool materials and for this reason it is imperative that 
there should be available methods for determining the damage which may 
exist in wool in its various forms. Consideration will therefore be given to 
a number of methods which have proved useful for this purpose. (C) 


DESIZING AGENTS: APPLICATION. F. Ohl. Spinn. u. Web., 1935, V. 53, 
No. 26, P. 8-10. 


A general review. Desizing agents for starch and the like are clas- 
sified into (1) oxidising agents; (a) per salts, (b) chloramines, and (2) 
enzymes; (a) malt, (b) pancreatic, and (c) bacterial diastases. Pro- 
prietary articles in these classes are named. Rayon sizing with linseed oil 
is discussed, and also the possibility of using soap in desizing. (From 
J. T. 1., Sept. 1935, P. A455.) (C) 


DESIZING OF SILKS AND Corrons. J. E. Evans. J. Soe. Dyers Col., 1935, 
V. 51, P. 318-20. . 
Bacterial diastases are less affected adversely than are malt and 
pancreatic enzymes by deviations from their own characteristic optimum 
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temps. Rapidase will desize well over a wide range of pH and temp. 
It is well suited for the continuous process. Gelatin size is being widely 
used for rayon yarns. This size is not always easily removed by washing 
with water alone. Gelatase is a bacterial enzyme prepd. in powder form 
for the removal of gelatin sizes. It works well up to 60° with a pH range 
of activity of 6.0-8.5 or 9.0. It has a solubilizing action on silk gum and 
is used in degumming silk in a mixed fabrie with cellulose acetate or with 
wool. (From C. A., 1935, V. 29, Col. 7666.) (W) 

Direct DYEING: MECHANISM oF. B. S. Jones. Tex. Col., June, 1935, 
P. 394. (C) 


DYE ANALYSIS: PRECIPITATING AGENT FOR DYES OF ACID CHARACTER IN. 
Ernst Ullrich. Spinner u. Weber, 1934, V. 52, No. 41, P. 8. 
The nature and use of the com. product Solidogen A (A) of the 
Hochster Farbwerke are described. (From C. A., 1935, V. 29, Col. 8337.) 


(W) 
Dye INDUSTRY: PROGRESS IN THE—IN RECENT YEARS. J. N. Crahay. 
Ing. Chim., 1935, V. 19, P. 123-30. 
A review of general tests for dyes, with a consideration of modifica- 


tions in dye classifications and in processes of application. (From C. 4., 
1935, V. 29, Col. 8335.) (W) 


DYEING AND PRINTING: CHEMICAL TECHNICAL INVESTIGATIONS OF PROBLEMS 
on. VIII. WetTinc AGENTS AND THEIR EXAMINATION. Kurt Brass 
and A. Beyrodt. Monatschr. Textil-Ind., Trade Issue II, 1935, V. 50, 
P. 53-6; C. A., 1935, V. 29, Col. 7662. (W) 


DyES FOR PLANT Fisres: New. Georg Rudolph. Z. ges. Textil-Ind., 
1935, V. 38, P. 432-4. 


The applications and effects of the new dyes are discussed. (From 
C. A., 1935, V. 29, Col. 7659.) (W) 


IV. ResearcH METHODS AND APPARATUS 


STROBOSCOPE: ZEISS Ikon. Tex. Rec., 1935, V. 53, No. 630, P. 34. 


A description is given of the Zeiss Ikon Stroboscope for reviewing the 
motion of rapidly moving parts, such as spindles. The interrupter, that 
permits of a part being seen at a certain pre-determined phase of the 
motion, consists of a disk containing one or more slits through which the 
part is observed. When a tachometer is incorporated measurements of 
speeds up to 120,000 r.p.m. are possible. (From J. T. I., Dee. 1935, P. 
A643.) (C) . 


SULPHONATED AND SULPHATED O1ns: ANALYSIS. H. E. Howe. Ind. Eng. 
Chem., Anal. Ed., 1935, V. 7, P. 137-40; J. T. I., Sept. 1935, P. A466. 


(C) 
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SULPHONATED O1Ls: ANALYSIS. K. Lindner. Chem. Ztg., 1935, V. 59, P. 
388-9 (through Brit. Chem. Abs., 1935, B617; J. T. J., Sept. 1935, P. 
A467. (C) 


TESTING OF YARN IN ActuAL Practice. J. J. Tschudi. Monatschr. Tex- 


til-Ind., 1935, V. 50, P. 178-9. 


General principles are discussed. (From C. A., 1935, V. 29, Col. 7663.) 
(W) 


TEXTILE CHEMICAL EXAMINATION: PARTICULAR CASES FoR. III. H. Reu- 
muth. Deut. Wollen-Gewerbe, 1934, V. 66, P. 277; ef. C. A., 1935, V. 
29, Col. 1645, 3167, 8341. 


A report is made as to the cause of the unsatisfactory behavior of two 
samples of sliver carded wool. The microscopic examn. and chem. extns. 
showed that the sticky behavior of the wool during its consumption was 
due neither to the washing agent used nor to the degree of degreasing of 
the wool. It was probably caused by the excessively long boiling with 
large amts. of H.SO,. Several microscopic illustrations are shown. 


IV. Spinner u. Weber, 1934, V. 52, No. 22, P. 9-12. Several cases 
are described (with photographs) showing the presence of ‘‘dead’’ or 
‘‘unripe’’ cotton in various cotton fabries as discovered by photomicro- 
graphs and a polarization microscope. (W) 


TEXTILES: VARIOUSLY COLORED FLUORESCENT LIGHT FROM. R. Hiinlich. 
Monatsh. Seide Kunstseide, 1935, V. 40, P. 379-80. 


The quartz analysis lamp can be employed for the examn. of textiles, 
which has become very difficult owing to the large no. of mixed yarns now 
used. This method utilizes the fluorescence of the textiles in various colors 
under exposure to ultraviolet light and involves the use of a special filtra- 
tion attachment to the quartz lamp by means of which the dark ultraviolet 
light of the spectral line 366 is isolated and filtered out. The light from 
this line makes it possible to test textiles and other materials for their 
purity by differences in the color of fluorescent light so that variations in 
the source of the samples examd., admixts., adulterants, damages, unequal 
dyeing, ete., can be recognized at once. (From C. A., 1935, V. 29, Col. 
8341.) (W) 


ViscosE RAyon: OIL CONTENT DETERMINATIONS. K. Langer. Kunstseide, 
1935, V. 17, P. 345-7; J. T. I., Dee. 1935, P. A638. (C) 


Woon FrsrE: SCIENTIFIC METHODS FOR THE EXAMINATION OF THE. Prac- 
TICAL APPLICATION. H. Rasuch. Fils et Tissus, 1935, V. 23, P. 409- 
23, 489-99, 579-85, 635-41. 


Lecture at Roubaix, April, 1935. At the International Wool Confer- 
ence, June, 1936, Germany proposes to discuss in full existing methods for 
estimating the properties of wool. (From J. 7. I., Dee. 1935, P. A636.) 
(C) 











